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Overhead Heating Arrangements of W. 
F. and John Barnes, Rockford, Il. 





For the following description we are in- 
debted to the company above named : 

‘‘In regard to the cost of heating, and the 
amount of space heated, would say that we 
kept a record for one year, during which 
time we heated 400,000 cubic feet of space 
(our building being then not entirely com- 
pleted). 

‘* We use the same boiler 
for heating that we do for 
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run this apparatus one year, heating the space 
referred to. For this heating we used an 
average of one ton of coal per day, which 
cost us on car beside our engine room an 
average of $1.50 per ton. This coal is that 
known as Illinois ‘screenings, or slack coal.’ 

‘* Besides heating as above described, steam 
was supplied to the engine which drives ma- 
chinery as follows: 500 ft. line shafting, 
from which were driven 40 iron lathes, 5 
iron planers, 6 iron shapers, 12 drills, 2 mill- 


in this way than in any other way, while it 
greatly economizes room. 
thd 


New York Master Car Builders’ Club. 





On the evening of November 20 this club 
held the first meeting of the season at the 
rooms on Liberty Street, New York. The 
fascinating theme of car couplers was the 
subject under consideration, and the even- 
ing was spent in examining models of patent 





generating steam for our en- 
gine that drives the machin- 
ery. Parties acquainted with 
factories and the power re- 
quired to drive machinery | 

can form avery correct idea | 

of the relative expense of | 

heating buildings and driving 

machinery. 

‘“‘The size of the boiler we an. 
use is 16 ft. long and 54 inches T 
in diameter. It has 503-inch | al 
tubes, ordinary steam dome 
and mud drum. We use the 
common grate. 

‘* Our chimney extends 100 
ft. above the foundation. It 
is built double, having inside 
and outside shell independent 
of each other, with four-inch 
air space. 

‘* We use a Straight Line 
engine, 10x14 cylinder, 225 
revolutions per minute. 

‘“ The 400,000 cubic feet of 
space was heated during the 
year, whenever it was neces- 
sary. A large part of the 
time the exhaust from the 
engine through the pipes was 
all that was necessary for 
heating. During the coldest [=H 
weather live steam from the 
boiler was turned on from 
time to time, as found neces- 
sary. The pipes are arranged 
so that either or both can be 
used at the same time, @. ¢., 
live or exhaust steam. 

‘* The water from the con- 
densed steam is trapped back 
into a hot well, thus saving a 
large part of the heat. It is 
then pumped from this hot 
well through a Berryman 
heater into the boiler at a tem- 
perature of about 212 degrees, 
which plainly shows the saving of much heat. 

‘*Each floor has a separate supply pipe and 
drip pipes. The latter combination is located 
at a point on the first floor where the engi- 
neer can at any time take off or throw on 
for any or all of the floors. 

‘The first impression one receives from this 
plan of heating is, that the top of the room 
will be warmer than the bottom, and that 
this will be so to such an extent as to make 
it uncomfortable for the workmen, heating 
their heads while their feet are cold. This 
is not true. 

‘We have no complaint whatever from our 
workmen, and we are satisfied that there is 














no arrangement of pipes that will give a more 
economical distribution of steam for heating 
purposes. 

‘* At the time this report was made we had 
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Egotism of Inventors. 





The egotism of inventors of car couplers 
respecting the merits of their own devices is 
almost proverbial. Many visitors to exhibi- 
tions where car couplers were displayed 
have, with good reason, remarked the tend- 
ency of rival inventors to depreciate the 
value of their neighbor’s invention. We 
have observed exhibitions of this senseless 
spirit on several occasions, but we never saw 
it so conspicuously displayed 
asin acase at the last meeting 
of the New York Master Car 
Builders’ Club. An inventor 
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Ss goods at a fair profit, 


at that meeting, who exhibited 
a very ordinary automatic car 
coupler, spent the greater part 
of the evening moving from 
place to place talking to those 
present about the ridiculous 
features of rival couplings. 
The greater part of his inuen- 
does and sneers applied as 
much to his own invention as 
they did to those of others. 

*O wad some power the giftie 

gie us, 
To see oursels as ithers see us.”’ 
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= Lubricating Oils. 





An experienced dealer in 
oil writes us as follows 
‘*T have been for the past 
twelve years engaged in sell- 
ing lubricating oils, and my 
experience for ten years of 
that time has been that the 
only object of consumers 
seems to have been ‘ How 
cheap can I get them ?’ with- 
out regarding the fact that 
quality should have some- 
thing to do with it, and refus- 
7] ~+ing to notice that, while they 
|] save in the price of oils, they 
| lose ten times as much by 
reason of damage to machin- 
ery through the use of cheap 
oils. They also force first- 
class goods out of the market, 
and upright, honorable men 
out of business, simply be- 
cause, if they cannot sell 
they 
had rather close up their busi- 








Fioor or W. F. & JoHn 


ing machines, and several machines for spe- 
cial work, besides a complete set of wood- 
working machinery, including surface 
planer, band saws, circular saws, cut-off and 
rip saws, etc. 

‘*We have just completed an additional 
building that will add to the above amount 
of space about 150,000 cubic feet. We see 
no reason why there should not be same 
economy in heating a greater space than we 
have given. The additional space will be 
mainly in a foundry building, the pipes in 
which will be placed overhead at least 16 ft. 
above the floor.”’ 

The foregoing with the illustrations, gives 
a fair idea of heating by overhead pipes. 
The opinion seems to be almost universal 
amongst those who have tried the overhead 
system that it costs no more to heat by steam 





BarnNEs’ MAoHINE SHop. 


inventions submitted by the patentees or 
their agents. Most of the car couplers ex- 
hibited are well-known inventions, and the 
greater part of them would satisfactorily 
perform the functions of an automatic car- 
coupler. Spending a whole evening in the 
inspection of these devices seems like re- 
threshing threshed straw. What the coun- 
try and railroad companies particularly need 
in this car-coupling question is, that master 
car builders would come to some conclusion 
about what form of coupler is best for the 
needs of freight train service. All the good 
couplers cannot be chosen, so some invent- 
ors must be disappointed, and it would be a 
humane act for the master car builders of 
the country to do something towards ending 
the present suspense of the inventors des- 
tined to disappointment. 


ness. Such dealers will not 

resort to the tricks that are 

necessary to meet the demand 

of cheap trade, and consequently it has 
forced to the front men not of good personal 
character, and firms of no commercial stand- 
ing. If consumers will notice the few fol- 
lowing remarks humbly suggested by the 
writer, he thinks they cannot go far wrong: 
‘* Nature has strongly designed that various 
things all have their uses, and all efforts to 
change this will surely meet with defeat. 
This is the case with lubricants; they all 
have their particular uses. For instance, 
cylinder oil needs to have a very heavy, 
dense body and high fire test, so as to resist 


the action of the steam. Heavy, coarse 
machinery needs thick, dense oil; lighter 
machinery still lighter oil, and so on all 


through the various uses for which oil is 
needed. The cheapest articles are generally 
found to be the dearest in the end, and it 










# 
Bie 
kb 
5 
1 
H 
i 
a 
1 
i] 
4 
kf 
4 
4 
: 





‘) 


~ 


AMERICAN MACHINIST 


(Decemser 13, 1884 





me ag ey eg | : oO 
will always pay to look at the end of an oil} reference to any other object than the imme- | turrets at the sides. The vessel is 276 feet 


barrel as well as at the beginning. Consum-/ diate purpose. Economical construction in- | 
ers should not allow themselves to be led | volves the idea of cheapness, not exclusively, | perpendiculars. 


away from the fact that no honorable indi- 
vidual or firm wishes to collect in advance 
for an untried article, and any one wanting 


to do so can generally be rated as a first-class | 


fraud. Nealy all responsible oil houses will 


long at her water line, and 270 feet between 
She is 34 feet deep, and her 


| but in conjunction with all the other elements | breadth of beam is 42 feet. She will draw 
|of permanent economy. For illustration: It|18} feet of water, and her displacement 


generally supply all the oil that is needed for | 


a fair trial free of charge.” 
— om. 


A Well-Managed Blacksmith Shop. 








The blacksmith shop connected with the | 


Pittsburg Locomotive Works is one of the best 
equipped and most intelligently operated 
blacksmith shops we have ever seen. Where 
small, light work is exclusively done, one 
occasionally comes across a shop with ad- 
mirably-arranged appliances for all ope- 
rations; but here is a shop turning out 
all kinds of forgings, light and heavy, plain 
and complex, and every job is facilitated by 
special tools and formers. The shop is an 
oblong one-story building, excellently lighted, 
with the fires and furnaces ranged along the 
walls, and a row of hammers along the 
center. Cranes that can be handled are 
placed all over the shop, in sizes adapted to 
the work done at the points where they are 
stationed. There are six steam hammers, 
ranging in weight each from 38,500 to 500 
pounds. The boilers that supply steam to 
the hammers are placed above the furnaces, 
and they are so set that the furnace can be 
rebuilt or repaired without disturbing the 
boiler setting. Those who have to move a 
boiler every time a furnace of this kind is 
repaired, will appreciate the advantage of 
this arrangement. 

A very large number of the forgings used 
in locomotive construction are made under 
formers, and many of the pieces thus pro- 
duced look as smooth and clean as fine drop 
forgings, and the material to be removed in 
tool finishing is extremely light. The work 
of these forming dies is almost exclusively 
done under the steam hammers. Links, 
link saddles, rod straps, ends of braces, 
draw-bar ends, are among the articles 
turned out from the formers. 

The same means are used on forging 
rocker-arms and other difficult pieces, 
but in this case the two arms are welded 
together at the shaft. The formers are made 
of cast iron, and they find that dies made 
from this material give more satisfaction 
than similar dies made of wrought iron. 
Plaster of Paris patterns are used to mould 
the dies from, and they are made very heavy 
to secure Mr. David Miller, 
foreman of the shop, is an intelligent reading 
mechanic, who takes a comprehensive in- 
terest in blacksmith work, and much of the 
success of the methods followed in this shop 
is due to his zeal and ability. 

Among the work which we observed on 
the floor of the blacksmith shop was some 
sets of heavy frames for Baltimore and Ohio 
consolidation engines. These frames were 
peculiar, in so much as the jaws were cut 
out of a solid bar, which was rolled wide 
enough to admit of the whole frame being 
cut out like a template out of asheet. The 
railroad people who ordered these locomo- 
tives seem to think that making frames in 
this way is to secure greater strength than 
would be obtained from the ordinary plan of 
welding the pedestals to a stub on the top 
bar of the frame. We think they are wrong, 
and that they will find frames cut out of a 
solid bar will not prove so strong as those 
that are welded; for by the new plan the 
strain on the jaws will be in line with the 
grain of the iron, and they will be weaker 
than a welded jaw, where the strain comes 
across the fiber of the metal. 


endurance. 


— ee 

The Slate Trade Journal says: 

‘*The science of economical construction 
is destined, like the science of geology, to 
play an important part in the management 
of slate-quarrying enterprise in the future. 





Experience has taught, in many cases, if | 
science has not, that it is not profitable, as | 
has been the practice, to erect the cheapest | 


machinery and buildings, with the cheapest 


: : | : : : : 
materials and tbe cheapest labor, without! feet high, having protruding half-circular 


ihandsome. The bow is ram-shaped, slanting 


may be cheaper for the time being to erect | 
an old worn-out stationary engine for hoist-|into 72 water-tight compartments. 
|ing purposes; the one object only- -small | 


first cost—is gained; the main points, and 
those which will effect economy, have been 
overlooked. This engine will consume 
double the quantity of steam ; it will require 
constant repairs and attention; it is liable to 
break at its weakest and worn parts; it will 
seldom be in good condition to respond to 
the demands of it for the work it was in- 
tended to do, and thereby causes constant 
delay and unnecessary expense. It is false 
economy, as well, to erect an engine or other 
piece of machinery of much greater power 
or capacity than is needed to do the neces- 
sary amount of work. It is a useless waste 
of power to run it, of material to make it, 
and labor and time to handle it. The most 
economical machine is the one proportioned 
and adapted to its work, and constructed in 
the best and most workmanlike mannet. 
This requires a knowledge, in the first place, 
of the amount of work that will be required 
of the machine during the period it is des- 
tined to run; in the next place, the greatest 
strain to which it will be subjected must be 
known, so that the parts may be propor- 
tioned to withstand such strain without in- 





jury. It must be properly erected, and con- 


The hull is divided 
There 
are 8 complete transverse water-tight com- 
partments, and on the sides through the 
boilers’ space are longitudinal bulkheads. 
Under the machinery is an inside water- 
tight bottom. There are 12 water-tight cells 
between the two bottoms. The Atlanta will 
carry two 8-inch long rifle guns, which will 
be mounted on barbettes; six 6-inch breech- 
loading guns, and eight revolving guns. 
ae OS 
Hardening and Tempering ‘Steel. 


capacity is 3,000 tons. 








By S. W. GoopyEar. 





I have had some trouble in hardening steel, 
and having noticed a very strange result 
growing out of apparently no sufficient 
cause, I feel like laying the matter before 
practical mechanics for explanation. A plain 
statement of the case is this: For a number 
of years I have been in the habit of harden- 
ing, or having hardened for me, pieces of 
cast steel of 14’’x14’’x?’".. These pieces were 
with plain sides and edges, but with one end 
convex and the other end concave from a 
radius of 4” parallel with the width of the 
pieces. The corners were well taken off all 
around. The only provoking cause for 
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nected so as to have proper speed, motion, | 
etc. The services of the expert machinist | 
will be required to do all this properly, but 
it is real economy to employ his services first, | 
not last. 


Re 


Threading Tool for Sharp VY, U. S. 
Standard and Whitworth Threads. 





Threading tools in which the cutter, ac- 
curately made to standard, does not change | 
its form by grinding are a great improvement 
over those which the workman must grind 
to shape, because they save time and insure 
greater accuracy in the work done. 

The engraving represents a tool of this 
kind made by the Hartford Tool Company, 
Hartford, Conn. The holder is made of ma- 
chinery steel, case-hardened, and will, in 
addition to the various standards of thread- 
ing tools, hold, if desired, other forms of 
small shaping tools. 

It is a well-constructed tool, offset so as to 
cut close to a shoulder, and a tool, we 
believe, that will be appreciated by ma- 
chinists. 





me 


Steel Cruiser Atlanta. 





The new steel cruiser Atlanta, built for the | 
United States Navy by John Roach & Son, is | 
lying in the East River at the wharf of the | 
Morgan Iron Works, where the machinery 
and boilers for the vessel are being con- 
structed. The vessel is as jealously guarded 
as if she were a secret machine belonging to 
a close corporation. After a great deal of 
persistent effort, we succeeded in getting an 
order that enabled us to look round the ship. 
The vessel is interesting as being a contribu- 
tion towards a United States Navy, but she 
is the homeliest craft of the man-of-war tribe 
that we have ever seen, and we have seen 
several ships of the kind that were far from 


backward towards the crest at an angle of 
about 30 degrees. Nearly the whole of the 
main deck is covered with a house about 10 





'from this hole. 


hardening cracks was a hole of }” diameter 
and 3” deep in one edge, about 1” from the 
convex end. Repeatedly these pieces had 
been made and hardened in sets of six with 
no such thing known as a crack starting 
A set of six were ordered 
by a customer to be just the same as the 
regular standard size and shape in every 


| way, except that they were to be 4” wider. 


They were made and hardened by the same 
men and at the same time with three other 
sets of six each of the regular width. These 
eighteen have remained sound, while the 
other six, supposed to be precisely the same 
except that they were }” wider, all of them 
broke shortly after being put into use, show- 
ing unmistakable evidence of having been 
cracked in hardening. The broken pieces 
were replaced with others, which soon failed 
in the same way. These in turn were re- 
placed with a third set, but with the hole 
referred to drilled after the hardening had 


| taken place; this was some time since, and 


I have heard nothing from them, and have 
no douht they will prove sound. 

Can some expert in steel working answer 
the question presented by this statement of 
facts, 7. e., why did the adding of a quarter 
of an inch to the width of these pieces cause 
them to crack in hardening, when the stand- 
ard width of 13’ could be hardened safely ? 
These pieces, so far as I know, have broken 
entirely through crosswise at the hole men- 
tioned. 

Is it not strange that certain steel workers 
—tool dressers—should- persistently refuse 
to see any merit in certain brands of steel, 
always being found ready to condemn as of 
no value steel which, in the hands of other 
men, properly worked, is constantly proving, 
when put in use, fully equal or superior to 
their own favorite brands? Ina letter which 
you published some time in August, 1883, I 
referred to the success which ‘‘ Jim,” a tool 
dresser, was having with «a high grade cast 
steel. The steel to which I referred was of 
a well-known American brand, and ‘‘ Jim” 
is still making from it lathe and planer tools 
to the entire satisfaction of the firm who 





employ him, and the mechanics who use the 
tools as well, while there have been many 
cases in which work has been with these 
tools not simply done more economically, 
from the greater durability of the tools, but 
has been done without difficulty, when it 
would have been impossible to do it at all 
with the old favorite English brand formerly 
in use. To offset this very satisfactory 
result, following Jim’s instruction and prac- 
tice, I know several other steel workers who 
declare that they have given this steel a fair 
trial, and found it good for nothing. ‘They 
treated it just as they would their old favorite 
brand, and it cracked in hardening and broke 
in use under slight strain, when the temper 
was down as low as it was possible to have 
it and retain sufficient hardness to cut. 
Where is the difference? Jim was willing to 
learn at what heat the steel should be worked 
and hardened, and having learned, was will- 
ing to adopt the lower heat required, regard- 
less of what had been supposed to be the 
proper heat for the old favorite brand, while 
those who condemn the steel have tried to 
make it stand the same heat which they have 
applied to their favorites. They heat steel 
to a yellow bordering on white for working, 
and harden at a heat not much less. Jim 
works the steel of which I am writing only 
at a red bordering upon yellow, and hardens 
it at a red, and if the piece is small a very 
low dark red at that. He formerly heated 
steel just as hot as these other men when he 
used the same brands and temper which they 
are using. If he should go back to the old 
brands, he would not heat them as hot as he 
formerly did. If all these men who condemn 
Jim’s favorite steel would heat their own 
favorites at lower heats, they would find that 
for many uses—as good as they have con- 
sidered the steel, and as well satisfied as 
they have been with their treatment of it— 
they have fallen far short of what the steel 
is capable with proper treatment. This 
broad statement may prove offensive to 
some steel workers. My reason for making 
it is this: I know beyond a doubt that the 
steel used by Jim will do all that is claimed 
for it. I believe that any good tool steel to 
do its best must be worked at a heat not too 
high, and hardened at the lowest heat at 
which it can be sufficiently hardened. I be- 
lieve that men who have been in the habit of 
experimenting with any steel until they have 
got the best results of which it was capable, 
must have learned that which would lead 
them, when a steel of higher temper was 
presented to them for trial, to test it in such 
a way as to bring out the superior quality for 
some uses growing out of the higher temper, 
instead of condemning it broadly because it 
will not stand the same heat as the steel of 
lower temper which they assume to know 
exactly how to work, but which they compel 
to stand more heat than is possible for it to 
stand and be at its best. 

In no part of manufacturing and mechan- 
ical practice is the superlatively best of more 
importance than in the quality of tools used. 
Herein lies the excuse of any man who at- 
tempts to reform the practice of many steel 
workers, who seem to judge of the good or 
bad qualities of steel by the amount of heat 
it will or will not stand and prove compara- 
tively good, rather than to learn how low a 
heat is sufficient to put the steel at its super- 
latively best. There is much involved in 
the question: What is the difference between 
tools made from best steel with utmost care, 
and those made from inferior or compara- 
tively good steel in the careless manner so 
prevalent in many shops? The difference 
begins with first cost of material, which may 
be augmented for any given length of time 
by the purchase of too low-priced steel, or 
the improper treatment of any steel, to from 
10 to 95 per cent. But this is a small item 
compared with the needless addition-to the 
labor account which comes from the life of 
tools when put in use falling far short of 
what it should be, necessitating not only 
their replacement by new ones, but causing 
an immense outlay in time in the grinding 
and constant repairs to which they are sub- 
jected from the very first. When, as is 
sometimes the case, a report comes from a 
workman that some particular tool has stood 
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to work continually as many days as the 
ordinary tools of the same style have stood 
hours, or a tool is pointed out as having 
stood all day without grinding or readjusting, 
when the practice had been to grind at least 
once an hour, why should we look upon it 
as accidental? Why should we not ask, if 
these tools can perform such a wonderful 
amount of work, why, if ten minutes 
wasted in grinding and readjusting for each 
hour in the day can be saved in the one 
case, why not investigate and learn how to 
make it the rule, instead of treating it as an 
exception bordering on the miraculous? 
There would be ‘‘ millions in it.” 

Always feeling deeply interested in the 
working of automatic machinery, I once 
stood admiring the working of a particularly 
intelligent machine of this class, when, with 
a crash and grind, it came to a standstill, 
and the operator came quickly to extricate 
the bent and bruised wires which had 
clogged the machine and caused the stop- 
page in an instant almost, owing to the 
breaking of an insignificant-looking little 
piece of hardened and tempered steel. Said 
the operator: ‘‘ If that little piece would not 
break, the machine would run from morning 
to night; but with the best 
steel we can get for it, and 
temper drawn clear down, 
that little thing won’t stand. 
Sometimes they last an hour 
or two; in exceptional cases 
they may last all day; some- 
times they don’t last fifteen 
minutes.” Here was a chance 
for experiment. At my sug- 
gestion a new piece to take 
the place of the broken one 
was hardened at a very low 
heat, so much lower than it 
had been the custom to use 
that when I said, ‘‘ That 
hot enough,” the reply was, 
‘“‘Tt won’t harden at all at 
that heat.” But it did, 
though, and being drawn to 
a straw color, instead of the 
blue which had been consid- 
ered necessary, it was put in 
its place and the machine was 
started. Three weeks later, 
on meeting the operator, I 
was told that the piece was 
still doing duty, apparently 
as good as new. 


is 


a 

A special meeting of the 
Hoe and Fork Makers’ Union 
was recently held at the Tifft 
House, Buffalo. It is an as- 
sociation made up of about 
twenty companies and indi- 
viduals engaged in the manu- 


facture of steel farming implements, and 


its object is the regulation of the trade in 
the controlling of prices and the pooling of 
interests. 


———_ ome 


Medium Size Tenoning Machine. 


The engraving represents one of the sizes 
of a new machine of this class, made by the 
Egan Company, 201 to 221 W. Front Street, 
Cincinnati, Ohio. 

The frame of this machine is a pedestal 
cast in one piece, making a suitable and con- 
venient support for the belt pulley. 

The arbors are of steel, running in bab 
bitted boxes, carrying heads of small diam- 
eter which run at high speed, making a clean 
shear cut. 

The heads can be lowered or raised simul 
taneously or independently, as desired, by 
the operation of a single handle, one head, 
or both being raised or lowered without let- 
ting go of the handle. 

The upper head, spindle and boxes are 
adjustable horizontally in dovetail slides, 
thus enabling the cutting of one shoulder 
of the tenon deeper than the other. 

The driving pulleys come close to jour- 
nals; the belt runs with clearance, and is 
strained by tightener. 

The table is arranged to work easily and 
quickly, being light and strong. It has stops 
for getting exact length of tenon to be cut; 
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the arrangement is such as to permit no im- 
pediment to the operator walking beyond 
the heads, in cutting a tenon, thus avoiding 
leaning forward and virtually losing control 
of the piece. The outer end of table is sus- 
tained by a novel combined swinging pivoted 
frame, giving an easy, swinging motion. 
When extra long stuff is being operated 
upon the extension-bar can be adjusted to 
suit. The table is gibbed under the slides, 
thus avoiding all possibility of the end be- 
ing thrown against the cutter heads. 

This machine is recommended by the 
builders for cabinet makers, furniture manu- 
facturers, Carpenter shops, planing mills, 
etc., and is easily adapted for chair, wagon, 
spoke, and other work; cut-off attachment 
is provided when required. 

Either one or two copes may be used with 
the machine. The copes have independent 
lateral and vertical adjustment and are driven 
by long belts. 





<=> 
American Steamers that May Change 
Their Flag. 





The intimation is given that the Interna- 
tional Navigation Company, of Philadelphia, 
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been ‘used with high-speed engines, espe- 
cially locomotives, the practical saving has 
not approached the theoretical calculation. 
Steam-jacketing has been found more effi- 
sacious with compound than with high- 
pressure cylinders. 
———__-ap>e—_—_—__ 
Early Engineering Reminiscences. 


By Gror@E Escor SELLERS. 


NINTH PAPER. 

There can be nothing more instructive 
and important to the civil and mechanical 
engineer of the present day than to take a 
comprehensive retrospective view of the ad- 
vances made during the years, say from 
1817, when De Witt Clinton started the first 
great American school for engineers by 
breaking ground for the New York and Erie 
canal, which was opened for public use in 
the latter part of 1825. This great work 
may aptly be called a school, for we all know 
how much the country has been indebted 
to the many eminent engineers who took 
their first lessons in its location and con- 
struction. 
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which recently purchased the four American- | 
built steamships of the American Steamship | 
Company, and which assumed that com- | 
pany’s agreements with the owners of 

British vessels, all of which have been and | 
still are run between Philadelphia and Liver- | 
pool under the title of the American Line, is 

seriously considering the running of Ameri- 

can-built steamers under the British flag, 

instead of the Stars and Stripes. The own- 

ers say that patriotism alone induces them to | 
delay the change, for they could run the | 
steamers at a very considerably lower cost 

under the British flag. While they run 

under the American flag, they are compelled 

by law to ship the crews in American ports, 

and by so doing they have to pay much 

higher wages than is paid by their rivals of 

Europe. This, they say, prevents them 

from competing on even terms with foreign 

steamers. If we remember rightly, the own- 

ers of this line once made the assertion public 

that the principal obstacle they experienced 

in competing evenly with foreign rivals was 

the law which prevented them from buying 

cheap foreign-built steamers. 

-  - 

In his experiments with the action of steam 
in cylinders some years ago, Clark found in 
extreme cases that 50 per cent. of efficiency 
was lost through condensation in the cylin- 
ders alone. His remedy was steam-jacketed 
cylinders, but where this arrangement has 


gressing the Government was pushing for- 
ward its great work, the National macadam- 
ized road from Washington and Baltimore 
to Wheeling, and through Ohio via Colum- 
bus to the Northwest. Although it was un- 
der the special charge of officers of the en- 
gineer corps of the United States Army, it 
was a school for many civilians. Unfortu- 
nately for the country it was never com- 
pleted as originally projected, the work be- 
ing suspended for lack of appropriations. 

At an earlier date, England, and a con- 
siderable portion of the Continent of Europe, 
were agitated on the subject of transporta- 
tion. The success of the English canals in 
advancing commerce and manufacture, had 
aroused the people to the importance of 
more certain means of transport, summer 
drought and winter interfering 
with steadiness and certainty. It was not 
until about the year 1823 that the merchants 
of Liverpool and manufacturers of Man- 
chester became fully aroused, mainly through 
the persistent agitation of the subject by a 
Mr. Sanders and William James, 
engineer. 

What Iam now writing is entirely from 
recollection, as I have no notes of that early 
date by me to refer to; but although mem- 


freezing 


a civil 


ory is not always infallible, from the novelty | 


of the circumstances and the vivid impres- 
sion made at the time, I feel confident of 


the correctness of what Iam now about to 


At the time this work was pro- | 


3 


relate. Wirt Robinson, nephew and chief 
assistant of Moncure Robinson (who was at 
that time chief engineer engaged in the con- 
struction of the Richmond & Fredericks- 
burg railroad of Virginia) was sent to 
England to examine the question of locomo- 
tive power, and to contract for engines for 
that first Virginia railroad. In company 
with him, I had visited all the shops that at 
that time were building locomotives, and he 
had contracted for several, one of which was 
being shipped on the Philadelphia packet 
ship, Algonquin, on which we had taken 
our homeward passage. Some accident de- 
layed the starting of the vessel for about a 
week; and although we had already been 
over the Liverpool and Manchester Railroad, 
all of this week’s delay was devoted to ex- 
amining it and its locomotives more in de- 
tail, often accompanied by engineers con- 
nected with the road. We had several very 
pleasant interviews with George Stephenson, 
who afforded us every facility. At that time 
he was having constructed for America a 
number of full crank four-wheel complex 
locomotives, with the cylinders under the 
smoke box, without either trucks or pilot 
wheels. He explained very fully his train 
of reasoning and his experi- 
ments that led to his adoption 
of tubular boilers. He was 
no doubt the originator of 
the multi-tubular boiler to 
which the great success 
of the present system of 
locomotive engines Owes so 
much. ~~ 

On one occasion, in com- 
pany with a number of engin- 
eers, a Mr. Hartley—I think 
at that time engineer of the 
Liverpool docks—was calling 
our attention to points of in- 
terest, explaining difficulties 
that had been 
and overcome, 
cidentally 
Stephenson 


encountered 
when I in- 
referred to Mr. 
as the original 
projector of the road. To 
this Mr. Hartley replied that 
Mr. Stephenson’s partial suc- 
cess with the Killingworth 
coal-hauling engine in 1814 or 
1815, and more perfect suc- 
cess with Helton colliery en- 
gine in 1822, and Mr. Hed- 
ley having demonstrated the 
practicability of drawing loads 
by smooth wheel traction as 
early as 1813, was used as 
strong arguments in favor of 
Mr. James’ project of a rail- 
road from Liverpool to Man- 
chester, which had been 

taken up and advocated by 
| Mr. Sanders in a pamphlet published by him 
in 1824 (a copy of which was given me on 
our return to Liverpool). I was also shown 
a paper setting forth the difficulties of reli- 
able transportation by the canal between 
Liverpool and Manchester, owing to seasons 
of low water and winter freezing, and that a 
new line with certainty and economy had 
become an absolute necessity for the rapidly- 
increasing trade of the country. To this 
paper were subscribed the names of a large 
number of prominent merchants, brokers, 
and manufacturers of both cities. If I recol- 
lect right, this was a kind of a call for a 
meeting that took place, and at which it was 
decided to form a company to build a double 
line of railway from Liverpool to Manchester. 
A copy of the prospectus of this company 
was also given me; it was issued in the fall 
of 1824. Mr. Hartley said he had taken the 
pains to show me these evidences, to dis- 
abuse my mind of the impression that the 
road was the outcome of the working of a 
single mind, and that many active minds 
were looking and working in the same direc- 
tion; he looked the road as an in- 
evitable sequence of necessity. In speaking of 
the early and eflicient advocates of the road, 
he referred to Mr. Huskisson, M.P. from 
Liverpool; Mr. James, George Stephenson, 
and Mr. Sanders—the latter having devoted 
both time and money to the agitation of the 
project. Mr. Huskisson was killed by be- 
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coming confused and stepping on the wroug | 
track at the time of the great celebration of 
opening the road, September 15, 1830; he 
was run down by the locomotive ‘‘ Rocket.” 
This sad accident caused a profound sensa- 
tion throughout the civilized world. We in 
America had learned of the success of the 
first railroad opened for public traffic, the 
Stockton and Darlington, operated by loco- 
motive power in 1825—the year the work 
on the Liverpool and Manchester was com- 
menced, and we watched with intense in- 
terest the progress of that great work. As 
reports of it from time to time reached us, 
they were seized with avidity and discussed 
through the length and breadth of our 
country. It was looked on as a gigantic ex- 
periment that would settle the question of 
railroad transportation. I believe we Amer- 
icans had more faith in its success than the 
generality of Englishmen at home, and this 
was evidenced by works being commenced 
in the United States before its final com- 
pletion. It seems strange to us, and hard to 
realize, that as late as 1829—less than a year 
before the regular opening of the road—the 
directors had not decided on the application 
of the power to be employed to move their | 
trains, they being about equally divided be- 
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tween stationary engines with long ropes 
and locomotive engines. They sent engi- 
neers to examine the operation of the Dar- 
lington and Newcastle railways, directing 
them to look carefully into the advantages 
and disadvantages of each mode of convey- 
ance, to accurately note the cost, and report 
fully. This report was so much in favor of 
locomotives that it convinced a majority of 
the directors, and brought forth that memor- 
able prospectus, with stipulations and condi- 
tions, with the offer of a premium of £500 
for the most improved and effective locomo- 
tive not to exceed in weight siz tons, issued 
by the company April 25, 1829. 

As this seems to be generally admitted as 
the starting point of the successful locomo- 
tive, it is presumable that all engineers are 
familiar with its conditions; it is, there- 
fore, needless to refer to them in detail. We 
all know that George Stephenson’s ‘‘ Rocket” 
took the premium, and he got the contract 
to furnish the motive power, and by the 
time of the great opening pageant—Septem- 
ber 15th, 1830—he had eight locomotives to 
draw the eight trains of four carriages each, 
with from twenty to twenty-five passengers 
to a carriage, furnishing seats for nearly 800 
in this brilliant cortege. It has been estimated 
that, with officers of the road, engine drivers, 
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stokers and train hands, from 900 to 
1,000 people were carried by the eight 
locomotives on that memorable occa- 
sion, from which dates the successful 
operation of our modern railroads, but 
little more than half a century ago. 
And now we can travel the world over 
on the iron road, a single locomotive 
often drawing greater weights than the 
entire eight engines did, and at constant 
speeds of more than double that then 
obtained in the fastest spurts then made. 

I have searched over many old papers 
and as yet have failed to find a unique 
letter that I would like to give to the 
readers of the AMERICAN Maoninist. It 
was from a friend in England, giving an 
account of his journey from his home 
at Birmingham, by stage coach to Liver- 
pool, to take part, as an invited guest, in 
the great celebration, which he antici- 
pated would be a new-fangled failure. 
His descriptions were graphic, and, as 
one who witnessed the accident that 
caused the death of Huskisson, his 
comments on it, and fears expressed as 
to the insurmountable difficulties and 
dangers attending railway travel, as 
compared with stage-coach, though ad- 
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| lower one. 


steamed more freely, and burned by far the 


least fuel. The return tube boilers were 
considered a failure. In the case of the 
Coventry boiler, if it was built to burn coal, 


| I think it would do very much better if the 


tubes were leading from the furnace instead 
of from the forward connection of the smoke 
arch. However, I do not believe a boiler of 


| this description will ever prove successful. 


I send you by mail to-day a blue print of 


_a boiler that we have had running upon this 
‘road for a short time. 
| boilers like this may have been built hereto- 
| fore, but I have never seen nor heard of any. 


It is possible that 


I hold a patent for steamboat and stationary 
boilers built on a somewhat similar plan, 
only that they have return tubes and an 
upper center chamber placed right over the 
There are flues from nine to 
seventeen inches in diameter leading from 
the furnace to the lower combustion cham- 
ber, and from there on to the back connec- 


_tion and return to the upper center com- 


bustion chamber, thence to the up-takes. 
Four-inch tubes are used. There is also a 


| row of tubes connecting the lower combus- 


tion chamber with the upper, to admit of the 
flame passing from the lower to the upper 
chamber by a short cut, for the purpose of 





Stevens’ Locomotive Bolter. 


. . 1 
mitting the advantage as means of trans- 


portation of heavy burdens, believing that a 
speed of twelve miles an hour might be 
reached with safety—and that would be 
thrice that allowed on the canal—a sufficient 
advance to satisfy the most hopeful of the 
credulous. The written thoughts of think- 
ing men of the time become of great interest 
to the engineers of the present day, and par- 
ticularly to those who may yet be living who 
have, with the present writer, witnessed the 
early inception of the railroad and the loco- 
motive, who have taken part in and watched 
the steady and rapid progress to the present 
grand perfection, and can bear witness to 
American energy, the skill and perseverance 
of her civil and mechanical engineers, which 
have done so much to lead to that perfection. 
a 
An Easy Test for Lubricants. 

+ 

The manager of any mill may, at very 
little expense, determine for himself all the 
conditions of safety and economy in lubri- 
cants as indicated by the standard of heat 
developed upon any given shaft. The ap- 
paratus required for this purpose is merely 
a thin brass tube closed at the lower end, 
and two thermometers. The method of 
using this apparatus is as follows: Place 





enough water in one of these tubes that the | 


bulb of the thermometer will be immersed ; 
insert the tube in one of the holes in the cap 
of the journal, so that the lower end of the 
tube will be in actual contact with the shaft, 
hang the other thermometer free alongside ; 
then gauge the relative heat developed with 
oils and with greases. Each man may thus 
satisfy himself as to which is the best and 
safest.—Saw Mill Gazette. 
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LETTERS FROM PRACTICAL MEN, 





Stevens’? Locomotive Boiler. 
Editor American Machinist : 
I notice in the AmMERIoAN Maoninist of 
November 15 an article relative to the Cov- 


‘entry locomotive with the return tube boiler. 


I wish to state, for what it is worth, that 
boilers of this style were built by Mr. C. W. 
Stevens as far back as 1859, and were used 
upon the Market Street Railroad at San 
Francisco. They were small, but large 
enough to determine their value as com- 
pared with the ordinary locomotive boiler. 
There were four engines—wood burners— 
two with the return tube boiler and two with 
the common locomotive boiler. The latter 
did very much better work than the former, 






prolonging or keeping up the combustion of 
the gases. These boilers are working splen- 
didly, and have been in use for about twelve 
years. 

You will observe that the locomotive boiler 
(blue print of which I send you) is fitted 
with four-inch tubes from the furnace to the 
combustion chamber, and from there to the 
smoke arch with one and one-quarter-inch 
tubes. It is calculated that the gases will all 
be burned before they reach the smaller 
tubes, which seems to be the case in actual 
service, so far as we have experimented, as 
but very little black smoke is emitted from 
the stack at any time, and then only when 
fresh coal is put in, and will not continue 
more than a few seconds. My idea is that 
the gases will burn freely in a four-inch tube 
| where the flame would be extinguished in a 
| two-inch tube, or in a tube such as is usually 
used in a locomotive boiler. As long as we 
have run this engine we have never seen a 
spark of fire coming from the stack. She is 
worked under 140 pounds of steam, and 
steams very freely, and so far has made an 
average of 33.50 miles to the ton of Pacific 
coast coal, which is very fine; nine-tenths of 
it would pass through a screen with one-half 
inch mesh. You will observe that I have 
| dispensed with the use of crown bars, and 
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have stayed the crown sheet with screwed 
staybolts. A. J. STEVENS, 
General Master Mechanic, Central Pacific 
Railroad, Sacramento, Cal., Novem- 
ber 11, 1884. 


A Portable Cupola—Reducing the Face 
of Gear Wheels, 


Editor American Machinist: 

I am indebted to a gentleman who has had 
a life-time experience in the foundry busi- 
ness for this description of a portable cupola, 
to be used in case of emergency in foundries 
where they do not cast every day, or where 
they are repairing the larger cupola. 

Figs. 1 and 2 present two views. of the 
base. The bottom, A, is cast solid, with a 
rim 13” deep all around the outside, except 
where the spout B, B is bolted on. The legs 
C are cast separate, and bolted on. Fig. 3 
represents a detachable body, made 243” out- 
side diameter, 18” inside the brick, and 36” 
long. It has a wrought iron bail riveted on 
with sockets for shanks, D. The dotted line 
at bottom of body represents a flange to sup- 
port the brick lining. At # is a tuyere hole. 
Two Tuyeres can be used if desired, and con- 
nected by hose with blast pipe. A semi- 
circular arched hood can be attached to the 
top of the body in front, which will carry the 
sparks all out at the back. 

After the body has been daubed up it is 
lifted on the base and the sand bottom and 
breast is put in the same as in an ordinary 
cupola. From 1200 to 1500 pounds of very 
fluid iron can be melted in this cupola, with 
a small percentage of fuel. 

In your issue of November 15th, Mr. Geo. 
O. Vair calls attention to an excellent plan 
of reducing the size of a gear wheel by build- 
ing up from the bottom. I have practiced 
that plan, but, in point of time gained, prefer 
the plan given in your issue of October 5th. 
I believe moulders who have tried both 
methods will agree that in making a gear 
wheel six to eight feet in diameter, it will 
take less time to strike the rim off from the 
top-than to get all the sand out from between 
the arms, draw up the pattern, tuck under 
the rim, fill up between the arms again, and 
then strike off the center, when the same 
strike will cut down the rim at once. In 
cutting down large solid pinions the filling- 
up process cannot be practiced, and when 
the work has been performed in a mechanical 
manner we have not been troubled with 
‘ing:” Ropert E. Masters. 


Tendency of Curved Tubes to 
Straighten, 
Editor American Machinist : 

I cannot agree with your correspondent, 
A. F. Nagle, in the issue of the 29th inst. 
relative to the tendency of tubes of curved 
form to straighten under internal pressure. 
He denies this tendency in tubes of circular 
cross section. Now, as I understand the 
theory, if a closed vessel of any shape be 
submitted to internal pressure, its sides will 
tend to assume such outline as will allow 
them to enclose the greatest cubical capa- 
city; and as a circular tube will contain 
more if it be straight than it will if bent in 
any degree out of a straight line, the bent 
tube will tend to straighten out under inter- 
nal pressure, in the endeavor to receive all 
the contents which are being forced into it. 
The elliptical form is preferred for pressure 
gauges as being the most sensitive to press- 
ure consistent with strength. 

If Mr. Nagle will attach his garden hose to 
the hydrant cock, put a cap on the free end, 
coil it up on the ground and let on the water, 
he can soon satisfy himself on the point 
under discussion. Six H. 

ame 

A factory has just been opened in Dan- 
bury, Conn., by Frederick Euvard & Co. for 
the manufacture of wooden shoes. Euvard 
is a German, and for some time has supplied 
the brewers in New York with wooden shoes 
for their employes, and the demand has now 
become so extensive as to require much 
greater facilities and the aid of steam power. 
The shoes have the approved curved round 
toe of the old Dutch style, and are heelless. 
They are made wholly of the wood of the 
butternut tree, and, while impervious to 





water, are also very light. They have been 
introduced into all the hat shops for the pro- 
tection of the feet of operatives from the wet 
floors, while at the same time they are very 
easy and rest the feet. 

<> 


Breakage of the Dolphin’s Crank-Shaft. 





The new dispatch boat Dolphin, recently 
built by John Roach & Son for the United 
States navy, was taken out for a trial trip 
last week, which came to an ignominious 
and premature finish by the breaking of the 
crank-shaft. Something like a holiday crowd 


speed, several members of the Naval Advis- 
ory Board and other smaller naval luminaries 
having shared the joys and sorrows of the 
trip. The vessel developed remarkably good 
speed. While only 15 knots an hour were 
expected, the boat steamed 16.4 knots an 
hour. Instead of one-mile trial of speed, as is 





went out to witness the trial of the boat’s 


| pearance of defects in the material was 
visible there or about any part of the shaft 
that could be seen. In fact, to outward 
appearance, the shaft was as fine a piece of 
steel as a mechanic could desire to see. 


The breakage of this shaft is an unfortu- | 


| hate occurrence just now, when public opin- 
| ion is veering towards a demand for increas- 
| g the navy; but the case might have been 
worse, and the case is by no means unparal- 
leled in the history of steel-making. In fact, 
the fracture of propeller shafts is one of the 
commonest accidents to steamships, and this 
one happening, as it did, on the trial trip, is 
no justification of the storm of jeers, derision 
and abuse heaped upon all concerned by the 
daily press, strong from the training of the 
heated political campaign. 
pe = 


and Useful Machine, 


An Ingenious 


Sterling Elliott, of Newton, Mass., has 
perfected a machine for stitching pam- 
phlets and unbound books, which, it would 
seem, will induce a revolution in this kind of 
work. It does the work in a fraction only 
of the time required by existing methods, 
and in a superior manner. The machine is 
a model, not only for the neatness, accuracy, 
and rapidity with which it does its work, but 
for its fine mechanical conception and con- 
struction and the almost human action of its 
mechanical movements. The thread or cord 
with which the stitching is done is unwound 
from a large stationary spool, and passes 
through a tension device similar to that of a 
sewing machine, but there are no needles to 
thread, nor in fact much similarity between 
the two machines further than that of the 
tension. All the preparation necessary is to 
pass the thread between the tension disks. 
The pamphlet to be stitched lies underneath 








usual in testing the power of boats, this one 
was run for six hours at full speed along the 
coast of Connecticut. When the party got 
opposite Clinton, and were about ready to 
return, the crank-shaft snapped at the first 
coupling abaft the thrust bearing, leaving 
the boat helpless on a lee shore. Fortu- 
nately, the weather was calm, and nothing 
worse happened than keeping the party 
floating round for twenty-four hours before 
assistance arrived. 

The shaft which broke was of open hearth 
steel, and was made by the Nashua Iron and 
Steel Company, the high character of the 
steel usually turned out by that firm having 
contributed to give them the contract for 
this job. The shaft was made in sections, 
and the part that broke was 26 feet 7 inches 
long and 16 inches diameter, the coupling 
flanges being 31 inches diameter and forged 
on the shaft. Six steel bolts, 25 inches diam- 
eter, were used to secure the couplings, and 
in the middle there was a cross-key, 2}x3 
inches, recessed 14 inch in each coupling. 
The break occurred close to the coupling, 
and the fracture left a disk the size of the 
flange, with a rough, conical hole torn in the 
center. An inspection of the piece reveals 
the fact that the metal at that spot was of 
extremely bad quality, having a coarse, 
spongy appearance. The inferior steel was 
confined to a small spot, for the shaft turned 
up clean and smooth, and was closely in- 
spected by a United States naval engineer, 
who has been intensely careful about reject- 
ing any material not up to the high standard 
required. We examined the flange that 
broke, and, although the key-seat went in 





well towards the point of fracture, no ap- 








a slotted plate. 
chine the thread is taken hold of about as it 


In the operation of the ma- 


would be by the thumb and finger of the 
hand, and stretched along the top of the plate 
directly over the slot. Then three needles 
pass up from underneath through the 
leaves to be stitched, and one after the 
other take hold of the thread, carry it down 
through the leaves, and form three loops on 
the lower side. What would answer for the 
shuttle of a sewing machine then passes for- 
ward through these loops, and, seizing the 
thread, returns with it, when by the most 
ingenious of all the operations a square knot 
is tied at the end, between the leaves, the 
thread being drawn taut. An arrangement 
reminding one of the operation of a pair of 
scissors is at one end of the throat plate, 
which at the proper time cuts the thread to 
exactly the length required. The details of 
the machine are worked out in such a way as 
to make failure to act properly almost an 
impossibility. One of these machines has 
been on exhibition at a large bookbindery in 
this city, where it has been doing regular 
work, giving the most perfect satisfaction. 
iB 

A new steamer of 5,000 tons has jnst been 
launched in England for the service between 
London and New Zealand. Besides the ex- 
tensive refrigerating arrangements, enabling 
her to carry 500 tons’ weight of meat, the 
remarkable thing about her is the high 
pressure of her ‘‘ triple expansion” engines. 
These are made to work with the steam at a 
pressure of 160 pounds to the square inch, 
the highest rate yet reached in ocean-going 
steamers. The saving in coal is estimated to 
be 800 tons on the round trip. 
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Calculated Cost of Operating Railroads 


| by Electric Motors. 





| The announcemont made by Cyrus W. 
| Field at the shareholders’ meeting of the 
New York Elevated Railroads, that he be- 
lieved electric motors could be used more 
economically than steam locomotives on the 
elevated railroads, has infused new life and 
activity into all the companies controlling 
electric motor patents. As the representa- 
tives of each patent electric motor claim that 
their particular machine is a little better than 
any other for applying power on railroads, 
there was imminent danger that the energy 
needed to convince railroad managers that 
electric train operating was practical might 
be expended in a conflict of claims for 
superiority. This waste of moral power has 
been avoided by an agreement made by five 
of the leading electric motor companies, to 
form a single company for the purpose of 
combining the usefulness of the various 
motors. Representatives of the different 
companies met recently in New York, and 
arranged the preliminaries of the new com- 
pany. It was resolved that the new company 
should have a capital stock of $1,000,000, 
one-half to be paid in cash and the other half 
to be apportioned among the owners of the 
five different motors, according to their ascer- 
tained relative values. The representatives 
of these motors agreed to submit the question 
of relative values to a commission to be com- 
posed of the following gentlemen: Prof. Sir 
William Thomson, of Glasgow; George B. 
Roberts, president of the Pennsylvania Rail- 
road; James H. Rutter, president of the New 
York Central; Robert Harris, president of 
the Northern Pacific Railroad; and Charles 
R. Cross, Professor of Physics in the Massa- 
chusetts Institute of Technology, at Boston. 
This commission will be asked to investigate 
the merits of each of the five motors named, 
and grade them according to their practical 
worth. The avowed intention of the new 
company is to get not only the best motor, 
but also to utilize the best features of the 
different motors. 

Most of the motors represented in this new 
combination have been experimented with 
far enough to show that railroad trains can 
be moved by them if power enough be ap- 
plied, but the patentees have been careful to 
prevent the public from learning just at 
what expenditure of power the work can be 
done. 

The claim for superior economy over pres- 
ent methods is based on the calculations that 
good stationary engines, which can be used 
to generate electricity, will burn a small pro- 
portion of the coal used by locomotives, and 
that the motor will be so much lighter than 
a steam locomotive that great saving will 
be effected in the reduced dead weight. 
Most of the calculations assume that locomo- 
tives consume ten pounds of coal or more 
per horse-power per hour. We believe this 
is a fatal error, for we have good reason for 
saying that the work on the elevated rail- 
roads of New York is done with half that 
coal consumption. The weight of the loco- 
motives, and the additional coal they use 
over a good stationary engine, will be more 
than balanced by the loss of transmission of 
electricity. M. Deprez, an accomplished 
electrician and a warm advocate of electrical 
appliances, has demonstrated with exactness 
the loss of electricity in transmission. He 
found that a current of electricity equivalent 
to five horse-power could be sent ten miles 
and back with a loss of 29 percent. This 
did not represent the loss due to operating 
the electric machinery, nor the loss in trans- 
mission to and from the electric machinery. 
In considering the whole of the losses in- 
separable from transmission of power by 
electricity, Professor Reynolds, an able and 
unbiased authority, concluded that not more 
than 20 per cent. of the work done by the 
steam engine could have been applied to any 
mechanical operation at the other end of the 
line. Figuring on this basis, which is the 
best authority now available, we calculate 
| that an electric motor, moving a train under 
| the best conditions, will cost over four dol- 
| lars for every dollar now needed to operate 
| by steam locomotives. 
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Experiments on the Oil Pressure in a 
Bearing. 


A PAPER READ BEFORE THE INSTITUTION OF 


MEOHANIOAL ENGINEERS. 
By Bravonamp Towgr, oF LoNpon. 


These experiments were tried with a brass 
similar to that which had been used for the 





friction experiments (see Proceedings 1883, 
pp. 638-9). The bearing was 4 inches diam- 
eter and 6 inches long. The brass did not| 
embrace quite one-half the journal, having | 
been reduced till the chord of the arc of con- | 
tact was 3.9 inches, as shown in Figs. 1 and 
9 


2. 
* ~*~ * * * * * 

Three }-inch holes were drilled lengthwise 
in the body of the brass, and through a little 
more than half its length, Fig. 1. One of 
them was in the center, and the other two 
were one on each side of it, Fig. 2. These holes 
coming out at one end of the brass were 
connected by converging copper pipes to a 
Bourdon pressure-gauge. In order to as- 
certain the pressure at any point between 
the brass and journal, a hole one-sixteenth | 
inch diameter was drilled from the bearing | 
surface of the brass into one of these | 
longitudinal holes, thus establishing a con- 
nection between that point and the pressure- 
gauge. The pressure having been ascer- 
tained, the hole was stopped and another 
hole drilled, and so on. 

The arrangement of the holes which were 
successively tested was as follows. The | 
brass was supposed to be divided by six ver- | 
tical planes, three of them parallel to the 
axis of the journal, and three at right angles 
to it; and the test holes were situated at the 
nine points of intersection of these planes 
The planes parallel to the axis of the journal | 
were 0.975 inch apart, Fig. 2, so as to divide 
the brass longitudinally into four parts of 
equal breadth. Of these three planes, one 
passed along the axis of the journal, and was 
called the ‘‘ center plane.” One was on the 
side where the surface of the journal entered 
the brass, and was called the *‘ on plane.” 
The other on the side where the journal left 
the brass was called the ‘‘ off plane.” 
the three transverse planes, Fig. 1, one was 
in the center of the length of the brass, and 
was called the ‘‘middle plane ;” the other 
two were each one inch apart, and divided 
the brass from the middle to the end into 
three transverse slices of one inch length. 
The plane nearest the middle was called No. 
1, and the furthest No. 2. The position of 
any one of the nine holes can thus be easily 
described by naming the two planes at the 
intersection of which it was situated. 

The pressure was thus actually read off at 
nine places in the bearing ; but as it is rea- 
sonable to suppose that the pressure must be 
symmetrically disposed on either side of the 
middle transverse plane, Fig. 1, the press- 
ures were observed on one side only of that 
plane, and those on the other side were as- 
sumed to be the same ; so that in reality the 
pressure may be considered to have been as- 
certained in fifteen places distributed over 
the whole bearing surface of the brass. 

The bearing had a total load of 8,008 Ibs. 
on it, and the journal rotated at 150 revolu- 
tions per minute. The temperature through- 
out was 90° Fahr. The observed oil press- 
ures were as follows, in pounds per square 
inch. 


Table XII. 








Oil Pressure at Different Points 
of a Bearing. 


Longitudinal Planes On. Center. Off. 
Pressure per Square Inch.... Lbs. Lbs. Lbs. 
Transverse Plane,Middle. 370 625 500 
es ‘ No. 1.. 355 615 485 
as “ Ho. 8.. 810 565 430 


Jurves drawn by using these figures as 
ordinates are shown in Figs. 1 and 2 in the 
accompanying Plate. Their most clearly 
marked feature is seen to be that the place of 
greatest pressure is on the ‘ off” side of the 
center, Fig. 2, the pressure at the holes in 
the ‘‘on” 
ably less than that at the corresponding holes 
on the ‘‘ off” side. The total upward force | 
exerted by these pressures is 7 


side being in every case consider- 
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within 20 lbs. of the actual load; this very 
small difference between the load and the 
oil pressure is probably due to errors of ob- 
servation. 

In order to wear the brass down to a per- 
fect fit on the journal, the bearing was first 
run for some time with a heavier load than 
that with which the experiments were taken. 
It was found that in taking off or putting on 
weight the pressure fell or rose exactly in 
proportion to the load. At the end of the 
experiments the speed of the journal was re- 
duced from 150 revolutions per minute to 


Fig. 
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completely oil-borne at the lower speed as it 
had been at the higher. 

The friction was very nearly the same as 
| that obtained in the former experiments with 
| the same kind of oil at 200 revolutions per 
|minute. The following was the observed 
| friction : 

Table XITI.—Friction of a Bearing 4" Di 
ameter and 6” Long, Running at 20 Rev- 
| olutions per Minute in a Bath of Mineral 
| Oil. 
te of Are of Contact of Brass, 3.9”, 
Temperature 90° F. 
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Nionoirs’ Borer Tuse Currer. 








BurKkek’s Borter Tune Currer. 




















Wrieut’s Bolter Tune Currer. 


indicated ex- 


pressure-gauge 

actly the same pressure with both speeds. 
The oil used was a heavy mineral oil, the 

journal being about half immersed in it. 


EXPERIMENTS ON FRIOTION AT A 
After the completion of the oil-pressure 


LOW SPEED. 


experiments, the speed was reduced to 20) 


revolutions per minute ; and observations of 
the amount of friction at this speed with 
various loads were made with the journal 
running about half immersed in a bath of 
mineral oi]. By this time the brass had be- 
come by wear a very perfect fit on the jour- 
nal: so perfect that, after stopping the jour- 
nal, the pressure indicated by the pressure- 
gauge fell very slowly; on one occasion it 
took about half an hour forthe pressure to fall 
from 600 pounds per square inch to zero. 
The pressure indicated by the pressure-gauge 
at 20 revolutions per minute was the same as 
at 150, thus showing that the brass was as 


J Nomina Loap. COEFFICIENT OF FRICTION 


Lbs. per sq. inch. at 20 revs.=21 feet per min 


443 0 00182 
333 0.00168 
211 0.00247 


89 0.0044 


The nominal load per square inch is the 





| ameter and length of the journal; that is to 
| Say, it is in this case 1-24th of the total load. 


| s Ried 64 s | 
| It was increased to 676 lbs. per square inch 


| without the slightest signs of heating or 
seizing. 
+ ire 


The action of the American Society of Me- 
chanical Engineers in calling for reform in 
the Patent Office, appears already to be 
bearing fruit, for the newspapers all over the 
country are calling upon Congress to have 
help enough in the Patent Office to transact 
' business promptly. 


| total load divided by the product of the di- | 


Expiring Boiler Tube Cutter Patents. 
By F. B. Broox, Wasurinaton, D. C. 


| The patents relating to boiler tube cutters 
| which have expired exhibit a surprising 
| completeness in their design and adaptability 
for the purpose intended. 

| It should be borne in mind that these de- 
|vices are public property, and, as such, are 
| free to be appropriated by any one. 

| In tools for cutting off boiler tubes to their 
| required length, after they have been put 
into the boiler, several have been devised. 
Some of these tools gradually shave or pare 
away the end of the tube; others employ a 
gauge to determine the distance at which 
the tube should be cut, a mandrel to fit the 
tube, and also a cutter arranged to act within 
the tube, and adjustable from the outside of 
the tool, so as to groove the tube in a series 
of rotations, which finally sever it. 

The device of Nathan Wright, of Jersey 
City, brings into play a direct shearing action 
of the cutter from the inside of the tube, 
whereby the motion of the tool projects the 
cutter through the tube, and continues the 
shearing cut all round the tube until it is cut. 
The device is said to give a clean, finished 
and expeditious cut. 

The mandrel is hollow, to receive longi- 
tudinally within it (so as to be capable of 
turning) the operating rod or shaft, which 
projects through the outside end of the man- 
drel. This actuating shaft is made with a 
cam for the purpose of projecting beyond, 
or drawing within the periphery of the man- 
drel, a shear-edged cutter, upon the rotation 
of the shaft. This advancement and rece- 
dure of the shear edge is clearly shown in the 
two detailed sectional views. The cutter is 
fitted within a slot cut transversely through 
the mandrel, and the body of the shear has 
also a slot into which the cam works to pro- 
ject or draw in the cutter. 

More or less ‘‘ shear” may be given to the 
cutter, according to the metal operated on. 
The shaft is provided with a driver stud, 
which strikes against an offset on the man- 
drel. The mandrel has also a gauge, as 
shown. 

The drawings show the cutter applied to a 
tube fixed in a tube sheet. 

The projection of the cutter through the 
tube is effected by a thrusting cut, and the 
shaft, mandrel and cutter are carried round 
together, the cutter projecting into the tube, 
and shearing the latter all round as the man- 
drel is turned. 

The tool devised by Richard H. Burke, of 
Greenpoint, N. Y., is intended to cut off 
boiler tubes inside the tube sheet, but may 
also be used for cutting off the ends of such 
tubes. The engravings represent a longitu- 
dinal and a transverse sectional view of the 
Burke device. The patent expired during 
the present year. 

The invention comprises a wrought-iron 
pipe, having a head at one end, and provided 
with a square projection upon which the 
wrench is fitted when operating the device. 
| Through this head passes the sleeve of a 
| tubular nut, which receives the screw shank 
of the cutter head. From this cutter head 
extend radial cutters, which are connected 
| to the head by means of lips, which catch 
jin suitable guide grooves in the head, as 


| shown in the transverse view. 


| These guide 


| grooves extend throughout the entire length 
of the head, and impart to it a longitudinal 
motion, by means of which the radial cut- 
iters are fed out or drawn in, as the 
may be. 

The wrought-iron pipe or mandrel, before 
referred to, extends inwardly beyond the 
cutter head, and is made of such a diameter 
‘that it will fit in the tube to be cut. In 
order to adapt this pipe to tubes of different 
sizes, a series of sleeves are fitted on, the 
outside diameters of which correspond to 
different-sized tubes. This enables the same 
tool to be used for cutting tubes of five or 
more sizes. 








sase 


In operating this tool, the mandrel is 
guided by a cap, which is held up against 
the outer surface of the tube sheet by a ring 
The cutters 
are fed out by turning the stem and its nut in- 


secured in place by a set screw. 
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dependent of the mandrel. When the points 
of the cutters strike the inner circumference 
of the tube to be cut, the mandrel is turned 
and the cutters begin to cut into the tube. 
As this operation progresses, the cutters are 
gradually fed out by turning the stem or 


shank with which the screw adjustment is | 


connected. 


David M. Nichols, of New York City, in! 


1866 constructed a cutting 
tool comprising a bar, or 
shaft, with a hole bored 
through its center to re- 
ceive a tightening screw, 
and having a stationary 
and shifting cone. An 
expanding sleeve is com- 
bined with this device in 
such a manner that the 
tightening screw on the 
shifting cone expands 
both ends of the sleeve. 
The cutters are secured 
in the head, which iskeyed 
on the shaft. The engrav- 
ings include both an ele- 
vation and sectional view 
of the Nichols device, to- 
gether with transverse de- 
tailed views. 





The Ceaterviiie Steam Crane, 


The engravings represent two adaptations 
of this crane. In both the lifting power is 
obtained through a cylinder adapted to be 
traveled in and out on the crane jib. In the 
rolling mill crane live steam is taken through 
the top gudgeon, an iron pipe leading to 
about midway of the jibs, from which a 
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The main shaft of the i 
tool is hollow, and is made 
to receive a screw, extend- 
ing through it, provided 
with a head at one end 
and a nut at the other. 

This shaft is provided 
with a stationary cone 
about mid-length, and a 
shifting cone at its end. 
Situated between these F 
two cones is an expand- 
ing sleeve, which is slotted 
as shown. The cones are 
made to approach each 
other and expand the 
sleeve by means of the 
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pressure. The cylinders are made of a diam- 
eter to suit the other conditions and require- 
ments. 

In the blast furnace crane the cylinder A, 
and with it the attached weight, is traversed 
on the jib by means of the wheels and chains 
shown. Instead of using steam in the cylin- 
A, it is converted into an hydraulic 
crane, as follows: Near the post of the crane 
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forces the water into the cylinder A, raising 
piston and weight. To lower the weight, 
the steam valve is closed and the exhaust 
opened, the water flowing back into W, to 
be used over again. If it becomes necessary 
to change the water, a valve is opened, 
which permits it to flow out upon the ground 
through pipe #. 

It is claimed that after first starting the 






a" 





Met) “an seamen NEN Ea nop L Z 

‘in a the weight becoming de- 
joananonr inne HgmeNE NALA) ANANSI h) y 
mth mone — MAUL LHe 


wk 
tH an rt ae 





























condensation of steam in 
cylinder W is no greater 
than that in an ordinary 
engine doing the same 
work, while the use of 
pumps, accumulators, 
etc., is dispensed with. 
The speed at which this 
crane will work is gov- 
erned by the size of the 
connection between 
two cylinders; hence, no 
injury result from 
careless handling, or from 


the 


can 


tached. 

These, and various 
other adaptations of this 
crane, are made by Craig 
Ridgway & Son, Coates- 
ville, Pa. 


Oe) 


‘* With 


courage the 


a view to en. 
invention of 
machines for reaping and 
harvesting,” the Govern- 
ment of Victoria, Aus- 
tralia, has offered the 
munificent sum of £250, or 
$1,250, for an invention 
that shall be an improve- 
ment on machinery at 
present in use in the col- 
ony. The Australian leg- 











adjusting nut at the outer end of the tool. 
It also acts to center the device within the 
tube. 

The cutters are secured in the cutter head, 
which is firmly keyed to the shaft. This 
head is provided with a true face, beyond 
which the cutting edges are made to project 
just sufficiently to cut the desired depth. 

The devices which have been described 
are all arranged to cut the tube from the 
inside, and are designed solely for the cutting 
of tube-heads. 





Brast Furnaok CRANE. 


flexible pipe connects with the bottom of 
cylinder. The exhaust is led out through 
the bottom gudgeon. To operate, steam is 
admitted under the piston, raising it and the 
attached weight. Holding the weight in 
position by the steam pressure under the 
piston, the jib can be swung around, or the 
weight be run out or in to any desired posi- 
tion, and lowered by opening the exhaust. 
The maximum weight a crane of this kind 
will handle will, of course, depend upon the 
size of the cylinder and upon the steam 


the cylinder W is placed. The capacity 

this cylinder is a little in excess of that of 
the cylinder A. From the bottom of the 
cylinder W a pipe leads up through the bot- 
tom crane gudgeon and stuffing-box B to 
cylinder A. The steam pipe S is attached to 
the top of cylinder W. His the waste ex- 
haust pipe, to be used as described further 
on. The cylinder W is filled with water. 
To operate, the exhaust valve is closed and 
the valve on steam pipe is opened. This 
admits steam on top of the water, which 





islators must have very 

brilliant ideas about 

the value of inventions if 
they suppose $1,250 will pay for any sub- 
stantial improvement upon the reaping and 
mowing machines now being sold from 
the United States to all parts of the world. 
They should search the history of inventions 
in harvesting machinery, and after learning 
something about the time and money ex- 
pended in devising and developing new 
styles of mowing and reaping machines, 
they will probably come to the ae 
that it is useless to even mention $1,250 as 
reward for any real improvement on that 
class of machinery. 
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The average working American machinist 
does not expect to spend his whole life at the 
vise-bench or at the lathe. Working at the 
trade gives him, and, perhaps, his family, a 
respectable livelihood, but he expects that 
the skill and knowledge gained by steady ap- 
plication will be the means eventually of 
raising his condition above that of the ordi- 
nary artisan. The ambitious dreams of 
various men take different flights. One an- 
ticipates rising through the grades of fore- 
man and superintendent to the pinnacle of 
contentment; another means sometime in 
the undefined future to go working for him- 
self, when by energy and ability he will build 
up a business and make his mark in the me- 
chanical world. As sentiments akin to these 
are cherished by a large proportion of the 
younger men in our workshops, it is not 
necessary to write words stimulating their 
ambition or urging them to strive and work 
upwards: but it may, perhaps, prove sea- 
sonable to mention some of the ways and 
means that can best be used to accomplish 
the desired ends. 

The first aim of a mechanic ought to be to 
learn his trade properly, to become thor- 
oughly master of his business in the shop. 
That is the foundation on which his first 
claim to preferment should rest, but if it 
continues to be the only claim the chances 
are that he will fall behind ; for in these days 
knowledge that must be gained out of the 
shop is, in nearly all cases, requisite to adapt 
a mechanic to successfully direct other men’s 
work. There is no tendency around our 
shops to undervalue mpnual skill. The man 
who can take a bold cut and pushit through 
with decision, then with a second cut finish 
with prompt accuracy, will always have ad- 
mirers among shopmates and employers; but 
the capability of making a lathe do its best 
work ona crankshaft is, in certain cases, 
really of less value than being able to calcu- 
late what strain the shaft will safely bear in 
actual service. A machinist may fit up the 
valve motion of an engine with unexcelled 
accuracy, but his insight into the business 
is superficial if he knows nothing about the 
principles on which the motion is designed, 
yet these one-sided mechanics are legion. A 
good pattern-maker is one of the most use- 
ful and helpful workmen connected with a 
machine shop, but the training of this pat- 
tern-maker seems unfinished when he cannot 
tell how fast the fly-wheel can safely be run 
for which he has just turned out an excellent 
pattern. Boiler-makers perform very im- 
portant mechanical work, on the character 
of which life and property are very often de- 
pendent, but a boiler-maker has certainly a 
very contracted acquaintance with his trade 
if it is confined entirely to riveting, caulking 
and other work of fastening sheets together 
so that they will not leak under ordinary 
pressure. Ability to calculate the pressure 
that a boiler can safely stand, how much 
safety valve capacity is necessary for a boiler 
of certain dimensions, and some acquaint- 
ance with the strength of sheets appear to 
belong to the trade. 

The lathesman, the vise hand, the pattern- 
maker and the boiler-maker are just as 
capable of doing their routine work without 
having the theoretical knowledge referred 
, but if an employer wishes to raise either 
of these men to a higher position in the shop 
the want of this knowledge must be a se- 
rious obstacle in their way of promotion. 
Should either of these men start out to work 
for himself, he will have to obtain an insight 
into the principles that underlie the mechan- 
ical operations of his work, or it will be car- 
ried on at great disadvantage. 

Of late years much has been done in giv- 
ing young men excellent scientific training 
in technical schools, and the expectation has 
been raised that graduates from these schools 
would, to a great extent, fill the places of 
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trust and responsibility within our engineer- 
ing establishments; but if men with this 


| training push mechanics aside, the mechan- 


ics themselves are to blame for not op- 
posing the innovation by keeping themselves 
the more valuable of the two classes. If a 
machinist possesses a fair acquaintance with 
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increas, is nokia. ene at figures to 
perform ordinary mechanical calculations, 
and has studied the elements of mechanical 
science, he is in a far better position to ad- 
vance in his business than a technical school 
graduate who has not received the advantage 
of a proper shop training. Without passing 
through the experience of doing all kinds of 
shop work, a man is seldom competent to 
supervise the operations of a shop; and few 
employers care to employ as a foreman a 
man who is not able to tell exactly how long 
each workman ought to be in doing any job 
he may be called upon to perform. An ex- 
perienced mechanic also has a great advan- 
tage in scheming out arrangements about 
tools, and in devising methods of facilitating 
work that greatly enhance his value when 
directing the work of others. For this rea- 
son, when other recommendations are equal, 
the mechanic will continue to be selected as 
foreman.and the foreman is in the direct line 
of promotion for superintendent or master 
mechanic. 

When we survey the great industrial army 
that has passed before the world’s eyes dur- 
ing the last century achieving such glorious 
victories in peaceful art, we find that the 
leaders were not born amidstrulers, but were 
men raised from lowly degree by their own 
perseverance, energy, and industry. The 
opportunities that past leaders of industry 
embraced, will again come around to the 
men of this generation who are ready and 
worthy. 


> ae 


Decline of the Apprentice System. 


Every few weeks we find in some trade 
paper with aristocratic sympathies a chapter 
of lamentations on the decline of the appren- 
tice system. There never was an apprentice 
system in America of the character known 
to the old guilds, where the trade masters in 
Europe imitated the feudal military prac- 
tices by grasping their subordinates with an 
iron hand; but there has been no difficulty 
in training youths to do work of skill, which 
is really the end wanted. With all its loose- 
ness of organization and habits of personal 
freedom, the practice of the American shop 
turns out excellent workmen, whose produc- 
tions compare favorably with the best work 
of any nation. In the mechanical trades 
particularly there are very good opportunities 
for youths desiring to learn a trade to learn 
it thoroughly, although in some branches the 
practice of sub-dividing labor has tended to 
confine men to single operations. That there 
is no lack of skill is apparent to any one who 
has the means of seeing the excellent output 
of our workshops. So long as the high 
standard of skill is maintained, it matters 
little in what way it is attained. 
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Depression in manufacturing business has 
caused the discharge of a great many work- 
men, and the cutting down of the wages of 
those retained, in many cases ten per cent. 
There has been, as yet, no cutting down of 
the wages of office-holders. A reduction in 
this direction is desirable. Let Congress 
take the matter in hand, order the discharge 
of all officials not actually needed, and cut 
the salaries of those retained ten per cent. all 
around, beginning with the President. There 
is no good reason why office-holders should 
not share in reductions caused by general 
business depression. 


ee _—— 
Another Marine Boiler Mystery. 


On November 20 the tugboat James Mc- 
Mahon, of New York, was engaged in towing 
some barges from Stamford, Conn., to Jersey 
City, when, without any warning, the bottom 
of the boiler blew out, tearing a rent through 
the craft, sending the boat to the bottom of 
the Sound. Three men lost their lives by 
the occurrence. The engineer, who escaped, 
on being questioned about the affair, said 
was working along at its usual speed. Just 
gauge, which indicated the maximum press- 
ure of 50 pounds to the square inch, and he 





was sure there was plenty of water in the 
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boiler. The cause of the explosion was a 
profound mystery to him. All and sundry 
connected with the boat, directly and indi- 
directly, are now speaking of the fatal explo- 
sion as an ‘‘inexplicable mystery.” There 
seems to be something intensely attractive 
about the nourishing of mysteries connected 
with boiler explosions, to judge by the ready 
way their presence is discovered. Should this 
tug ever be fished from the bottom of the 
Sound, where she is now lying, we confi- 
dently predict that the mystery of the explo- 
sion will be dispelled by the discovery that 
the boiler sheets were corroded till they had 
not strength left to resist the working press- 
ure of 50 pounds to the square inch. This 
was the kind of mystery that sent the River- 
dale to the bottom of the Hudson River a 
year ago, and it is the mystery that leads to 
destruction the lion’s share of the boilers 
that explode. 
3 ee 


Relative Energy of Coal and Corn, 


The utilization of the heat energy of coal 
to produce motive power has performed such 
wonderfully valuable work for civilization 
in the last century that there is a disposition 
among us to over-estimate the value of coal 
in the world’s economy. Taking one pound 
of coal at a theoretical evaporative power of 
15,000 thermal units, and each unit as equiva- 
lent to 772 foot-pounds, we have 11,580,000 
foot-pounds for each pound of coal, but of 
this the best form of steam engine only 
utilizes about one million foot-pounds. Dis- 
coursing‘on this subject, Professor Reynolds 
says: ‘‘It must not be forgotten that, after 
all, the most important source of energy is 
not coal, but corn and vegetable matter. The 
power developed in the labor of animals ex- 
ceeds the power derived from all other 
sources, including coal, in the ratio of prob- 
ably 20 or 30 to 1; so that, after all, if we 
could find the means of employing such 
power for the purposes for which coal is 
specially employed—such as driving our 
ships and working our locomotives—an in- 
crease of 10 per cent. in the agricultural 
yield of the earth would supply the place of 
all the coal burned in engines. The energy 
which may be derived from the oxidation of 
corn has yet only been artificially developed 
in the form of heat, and this may be the only 
possible way, but physiology has not yet 
advanced to the point of explaining the 
physical process of the development of 
energy consequent on the oxidization of the 
blood ; and it is, at all events, an open ques- 
tion whether the energy of corn may not be 
really a form of directed energy, in which 
case corn would yield six or eight times as 
much energy as coal does at present con- 
sumed in our engines. As consumed in ani- 
mals, it yields a larger proportion of energy, 
two or three times as much, and may be 
more. Should we find an artificial means of 
developing anything like the full directable 
power of corn—a problem which has not yet 
been attempted—coal would no longer be 
necessary for power. Beside wind and 
water, there are other and as yet untried 
directions from which mechanical energy 
may be derived in the future. 

———_-ape—_____ 

There is a boom going on all over the 
country in reducing wages, but after inquiries 
in several large cities where the downward 
tendency of wage earners’ income is most 
decided we cannot discover that prices of the 
necessaries of life decrease any. House rent 
maintains the extravagant altitude it attained 
during the prosperous years of 1881-2, and 
butcher meat and other articles of food indi- 
cate no downward tendency. Altogether, 
the downward boom is too one-sided. 

= . 





that when the explosion occurred the boat 


before the accident he looked at the steam | 


The Fort Worth (Tex.) Gazette, which is 
bitterly opposed to protection, says : 

‘* We need more Bill Morrisons. It is our 
misfortune that we have not got them. It is 
/not for lack of ability, for there are more 
able men in Congress than Morrison, but it 
is lack of courage. They fear manufactur- 
ers’ gold.” 

This indicates the free trade idea of 
American manufacturers. They are rep- 
‘resented in free trade organs as a class of 
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men to be shunned and hated, and opposed 
in every effort to extend productive indus- 
tries. By the force and influence of gold they 
are depicted as intimidating members of 
Congress who desire Morrisonial reduction of 
the tariff. Free trade newspapers belong to 
an ancient era, and for some of them there 
are small hopes of ever catching up to the 
times. 
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Peculiar Smoke Box Equipment. 


R. W. Bushnell, master mechanic of the 
Burlington, Cedar Rapids and Northern Rail- 
way, is using a peculiar spark-arresting ar- 
rangement in connection with the extended 
front end. He has an exhaust pipe ending 
in a single nozzle, that extends up about the 
middle of the flue sheet. From the top of 
the nozzle to the base of the stack a pipe 
similar to a petticoat pipe without the flare 
extends, and this pipe is perforated with 
small oblong holes, about half the sheet being 
cut out with these holes. The netting is 
fastened in the ordinary position for extended 
front ends, but no diaphragm plate is used or 
is found necessary, as the perforated pipe 
acts as a draft regulator. Indicator diagrams 
taken from a locomotive thus equipped are 
remarkable for the absence of back pressure. 

——_—__ + =e ——_— 

The locomotive boiler, illustrated and de- 
scribed on page 4 of this issue, is an interest- 
ing contribution in the attempt to increase 
the efficiency of the locomotive boiler. This 
boiler has been designed by Mr. A. J. 
Stevens, general master mechanic of the 
Central Pacific Railroad, whose inventive 
genius has made a prominent mark on the 
American locomotive. Boilers of this kind, 
in heavy service, are giving very high evapo- 
rative results that ought to encourage others 
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Under this head we propose to answer questions se 
us, pertaining to our specially, correctly, and according 
to common sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf so requested, neither name, correct initials, nor loca- 
tion will be published. 


(471) T. M., Lowell, Mass., asks: Can I 
get more power from a long than from a short screw 
driver? A.—See answer to question 452, Nov. 22, 
1884. 


(472) L., Providence, R. I., will find in- 
formation on detérmining the diameters of cone 
pulleys in the AMERICAN Macuinist of Oct. 15 and 
22, and Nov. 26, 1881. 


(478) X., Tucson, A. T., asks: What 
should be the diameter of tbe bell of a whistle, as 
compared with the diameter of the annular steam 
opening? A.—It may be the same diameter as the 
annular steam opening. 


(474) J. M. F., Wilkesbarre, Pa., asks: 
How can I make a cheap filter to filter rain water 
before it enters hogsheads? A:—Fill a barrel one 
third full of clean sand, on this powdered charcoal 
up to, say two-thirds full, on this coarse gravel. 
Let the water pass through this before it enters the 
hogsheads. 


(475) G. M. L., Cincinnati, Ohio, asks: 
What is a good paste to stick labels to tin, and is it 
advisable to scratch the tin? A.—It is said that the 
addition of a small amount of glycerine to com- 
mon stationer’s mucilage—one or two drops to a 
small bottle—makes a good paste for this purpose. 
We do not think it advisable to scratch the tin. 


(476) T. E., New York, writes: 1. I am 
going to build a small boat, 50 feet long and 10 feet 
beam. What size engine and boiler should I use to 
get a speed of about 10 miles per hour. A.—To in- 
insure this speed we should say you would require 
an engine 10x10” ; boiler 60’ diameter, 8 feet high 
2. In what year was the Hell Gate explosion? A. 
1876. 


(477) J.8., Bergen Point, N. J., writes: 
I am working with a hydraulic press, and have 
trouble with the leather packing. Is there no bet- 
ter way to pack the press, and is there any one who 
makes leather packing of U-form’ A.—We do not 
know of anything better than leather for packing 
the press. You will find directions for making the 
U-shaped packing in the AMERICAN MAcHINIsST of 
August 20, 1881. It can be made in any machine 
shop. With that kind of packing you should have 
no trouble, 





(478) J.M., Burton, Vt., writes: I have 
a boiler 18’ diameter and 39” high ; fire-box, 14x14; 
28 tubes 1144” diameter. 1. Would an engine 244” 
or 3” bore be most suitable to use in a boat with 
such a boiler? A.—We think a 214” bore will use 
all the steam the boiler will make comfortably. 2. 
What size boat? A.—Boat 18 or 20 feet long, 4% 
feet beam. 3. What size screw? A.—Screw about 
20’ diameter, 24’' pitch. 4. The boiler is made of 
144’’iron. What would be a safe pressure? A.—If 
well made the boiler should be safe at 150 pounds 
pressure. 


(479) W. A. H., Lowell, Mass., asks: 1. 
How can I figure the theoretical water consumption 
from diagrams from compound engines? A.—Fig- 
ure from diagrams from high-pressure cylinder just 
as if no low-pressure cylinder were in use. 2. If 
you have two diagrams of equal length, taken from 
the same engine with the same indicator, the load 
being the same, but in one instance the reducing 
motion being practically correct,and in the other in- 
stance incorrect, will they measure alike by the 
planimeter? A.—No. The planimeter will not cor- 
rect mistakes made in taking diagrams 


(480) A. W., Providence, .R. I., writes: 
I have a formula for finding the safe working press- 
ure of a boiler, which is as follows: 

P—TxC+D; in which P=bursting stress, D=di- 
ameter of shell, C=constant 1097 for single-riveted 
and 1372 fordouble-riveting. Whatis T? Will you 
express this in common English? A.—T evidently 

thickness of sheilin inches. We should put the 
formula into the following rule: Multiply the thick- 
ness of shell in inches by the constant, and divide 
the product by the diameter of the shellin feet. Ex- 
ample: What would be a safe working pressure (by 
this formula), for a boiler 444 feet diameter, made 


from \” (.25’’) plate, single-riveted? 1097 .25= 
274.25, and 274.25+4.5=60 Ibs. per square inch. 


This would be about the pressure allowed by U. §. 
inspection laws for iron of 40,000 pounds, tensile 
strength. 


(481) Clearance, Jersey City, N. J., asks: 
Should an engine cylinder be counterbored so the 
packing ring, or only the follower, will run over the 
shoulder, and how much should either run over in 
cylinders the size of those of ordinary locomotive 
cylinders? A.—One of the ends aimed at in coun- 
terboring engine cylinders is to prevent wearing a 
shoulder, against which the packing may strike 
when the length of rod is slightly changed in lining 
up, hence the packing should travel over the shoul- 
der. From 4” to 44” is the distance the packing is 
usually allowed to travel past the shoulder ; in some 
instances more. The distance should be deter- 
mined to some extent by the kind of packing used, 
and the amount of the clearance between the pis- 
ton and the cylinder head. With narrow packing, 
if the cylinder is counterbored in too far, there is 
danger that, as the length of the rod changes, in 
keying up, the ring will drop into the counterbore. 
The counterbore should never be so deep but that 
the piston will strike the head before this can occur. 


(482) E. S., Hoboken, N. J., writes: 1. 
In cutting chasers with hobs 1144” diameter, 16 to 32 
threads, when the chaser is nearly finished the hob 
tears the top of the thread. The grooves in the 
hobs are cut only to the bottom of the threads. 
How should the hobs be made? A.—We should in- 
fer, from what you write, that the principal trouble 
was in not cutting the grooves deep enough. It is 
not necessary to cut the groovesas deep as fora 
tap, but they should be cut deep enough to clear a 
light chip, otherwise they will be likely to tear the 
top of thread. We should, in a bob of the size and 
for the pitches named, have not less than ten 
grooves. 2. How can I turn babbitt mandrels 
smooth, and how polish them? They are for syr- 
inges, and must be extra smooth. A.—There is no 
difficulty in cutting babbitt metal smooth with al- 
most any sharp lathe tool. In finishing use a flat 
ended tool, touched up with an oil stone. You can 
polish with crocus cloth, but it will be better if you 
turn so smooth as to require no polishing. The 
polishing material is apt to stick in the babbitt. 


(483) F.S. R., ———, Pa., asks: Will 
you tell me the proper place to put a back pressure 
valve in exhaust pipe when using exhaust steam for 
heating purposes; also its utility? Ihave to put in 
800 feet of 4’ heating pipe direct from engine, and 
want to know where to put back pressure valves. 
A.—A back pressure valve is used for either or both 
of two purposes; to hold a little back pressure 
generally about two pounds—ip heating pipe, and 
to prevent excessive back pressure on the piston of 
engine. Where it should be placed, or whether one 
is necessary at all, depends upon the arrangement 
of heating pipe. If the arrangement is such that 
by shutting off from coils, or for any other reason, 
the free escape of exhaust steam will be prevented, 
then a back pressure valve in the exhaust pipe any- 
where near the engine, arranged so that if the 
pressure in the exhaust pipe exceeds a limit of, say, 
two pounds, the valve will lift and permit the steam 
to escape through a branch pipe, will accomplish 
the purpose. In some cases where the heating is 
done by a direct continuance of the exhaust pipe, 
the back pressure valve may be placed at the end 
of the pipe, that is where the steam finally escapes 
to the atmosphere. In cases where the exhaust is 
used for heating on different floors, the exhaust 
pipe (large size) should pass direct to the roof, the 
heat being taken off by branches, and a back press- 
ure valve may be placed at or near the outlet. Bear 
ing in mind the objects of the back pressure valve, 
your judgment will tell you where it will best ac 
complish them. 
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Transient Advertisements, 50 cents a line for each 
insertion under this head. About seven words make a 
vine. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 











Mackenzie Cupolas and Blowers, 245 B’dway, N. Y. 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 
Steel Figs per set $1.00. S. M. York, Cleveland, O. 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass 
“How to Keep Boilers Clean.”’ A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 
Herbert W. T. Jenner, Mechanical Engineer and 
Solicitor of Patents, 682 F st., Washington, D.C. 
Power Measured—F. Van Winkle, mechanical en- 
gineer, 22 Cortlandt street, New York. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn 
Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Tl 
The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York 


Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, Ill 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


The Straight-Line Engine Company, Syracuse, 
N. Y., will send their new catalogue on application. 


Mech’! drawing and machine designing, work requir- 
ing skill and experience solicited. Reasonable rates. 
Corresp’nce invited. Weston & Smith,Syracuse,N.Y. 


Drawinas — Mechanical, electrical and Patent 
Office. All styles of artistic designing. Special facili- 
ties. Lowrates. Wallace Metcalf,140 Nassau St.,N.Y. 


Guild & Garrison’s Steam Pump Works, Brook- 
yn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 


“9 Pulleys at low prices, and of same strength 
and Appearance as Whole Pulleys. Yocom & Son’s 
Shafting Works, Drinker St., Philadelphia, Pa. 


The ‘‘ Wax Process”’ Engravings shown in the 
AMERICAN MACHINIST each week are made by Stru- 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 


Farley’s Reference Directory of the Machinists, 
Iron,Steel, and Metal-Working trades of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 


Improved Tack Machinery, made by The Willets 
Man’f’g Co., can be seen in operation at their works, 
57 Clifford St., Providence, R. I. 


The Complete Practical Machinist, $2 50; the Pat 
tern Maker’s Assistant, $2.50; Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Locomotive Engine Running. By Angus Sinclair. 
Price, $2. A handsome, interesting book. Just the 
thing for a holiday gift. Published by John Wiley 
& Sons, 15 Astor Place, N. Y 


EXTRACTS FROM CHORDAL’S LETTERS, 400 
pages, 12mo., handsomely bound in cloth. New and 
enlarged edition, with over 50 illustrations. Price $2. 
Published by John Wiley & Sons, 15 Astor place, 
New York. 
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30x60 brick addition to their building. 


Lansing, Mich., Iron Works are erecting a 


The Novelty tron Bridge Works, capital $5,000 
has been incorporated at Dallas, Texas. 


It is reported that the East Tennessee, Virginia & 
Georgia Railroad will erect car works at Atlanta, 
Georgia. 


Blaine Bros., previously reported as having de 
cided to build a car factory at Ellaville, Fla., are 
now at work on it. 


The East Tennessee, Virginia & Georgia Railroad 
has commenced the erection of a very large round 
house at Rome, Ga. 


The Chicago Hardware Manufacturing Company 
are again increasing their capacity by the addition 
of new machinery. 


The Beaumont Iron Works, Beaumont, Texas, 
will in the spring erect a foundry for casting cook 
ing and heating stoves. 


George McCauley has purchased an interest in the 
Brunswick Foundry, Brunswick, Ga., and will make 
extensive improvements. 


The Railway Barb Fencing Company, Cleveland, 
are erecting a new brick wire mill, which will 
double their productive capacity of tinned wire. 


The Manhattan Hardware Company, Reading, 
Pa., are now adding to their capacity by building a 
new foundry, machine shop, packing-house, japan 
house and office. 


The Warren Featherbone Factory, at Three Oaks, 
Mich., which manufactures a substitute for whale 
bone out of feathers, has shut down in order to ex- 
tend its capacity. 


The Hall Engineering Company, 112 John Street, 
have just received a stock order for several dozen 
injectors from a large Western house. 
business improving. 


They report 


Collums’ Detersive Fluid is an article used largely 
by leading railroads for cleaning paint and var- 
nished work. Geo. T. Nock, 176 Fulton Street, New 


York, is the manufacturer’s agent. 
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The Foos Manufacturing Company, Springfield, 
Ohio, are behind orders. They are now building an 
extensive addition to their factory, and are running 
their works until 9 o'clock at night. 


The Mississippi Valley Railroad have selected 
ground in New Orleans on which to erect repair 
machinery shops. Mr. E. D. Anderson, the master 


mechanie of the road, has charge of the work. 


The Singer Sewing Machine Works, in Elizabeth 
port, N. J., have discharged 600 of their employes, 
and propose to discharge 500 more. The working 
hours have reduced to forty-two hours a 
week. 


been 


Benjamin Franklin left $5,000 to Boston, to be 
loaned in small sums to young married mechanics 
under twenty-five. The fund now amounts to more 
than $290,000, and is increasing at the rate of $10,000 
a year. 


The Case Manufacturing Company, Columbus, O., 
will erect a large new factory during the season, 
and will put in all necessary wood-working and 
iron-working machinery to make it a model estab- 
lishment of its kind. 


The Newaygo (Mich.) Manufacturing Company 
has just been organized with a capital of $500,000. 
of which $400,000 is paid-up stock. D. P. Clay, of 
Grand Rapids, is the principal stockholder and 
president, and Mr. A. J. Daniels, vice-president. 


Lake City Tool Company, Madison, Wis., manu 
facturers of duplex geared windmills, pumping 
mills, feed grinders, etc., are erecting a foundry, 
10x60 feet, anew warehouse and paint shop. They 
are also putting in some new special machinery. 


An agricultural implement works is soon to be 
established at Birmingham, Ala. Its capital stock 
will be $50,000, divided into $100 shares. The con 
cern will be known asthe Birmingham Agricultural 
Works, and Dr. T. Marable will be superintendent. 


There is some talk of forming a company in Au- 
gusta, Me., for the operation of a wire mill in the 
vacant building erected recently at the east end of 
the railroad bridge. It is proposed to use the ma- 
chinery of the Hallowell wire mill, which would be 
transferred to Augusta. 


The Diamond Wrench Company, Portland, Me., 
are now forging their improved steel wrenches at 
the rate of thirty-five dozen per day, and will soon 
have increased capacity which will enable them to 
turn out fifty dozen per day. The company will 
make a handsome exhibit at New Orleans. 


The Ames Sword Company, Chicopee, Mass., are 
hard at work on a large order for sabers for the 
Chinese Government. They are employing more 
hands than ever before since the Company was in 
corporated, and have promise of enough work from 
the Chinese Government to keep them busy some 
months. 


The Chesapeake & Nashville Railroad Company, 
of Nashville, Tenn., are busy surveying for their 
line and making preparations to build. The site 
for the large bridge over the Cumberland River, to 
which the county will contribute $100,000, has begn 
selected. It is understood that the machine shops 
of the road will be located at Nashville. 


Hardie & Collins have recently started a machine 
and boiler shop at 56 South Fifth Street, Brooklyn, 


E. D., N. Y. They are both practical engineers and 
machinists. Mr. Hardie was for many years a mem 


ber of the firm of John Robertson & Company, of 
that city. They have taken an order for two fire 
engine boilers for the Brooklyn Fire Department. 


Benjamin Eastwood, manufacturer of silk ma- 
chinery, laundry machinery, etc., Paterson, N. J., 
writes us: ** Trade with us is (as it has been all 
along) quite brisk. We have been enabled to keep 
our full force of men at work, and run full time. 
While trade is generally rather dull, it bids fair to 
become more brisk, and I think we shall havea 
busy spring. 

We have made great advancement in our laundry 
and silk machinery, and are fully equipped 
doing all kinds of machine work 
castings to others. 


for 


and to furnish 


The Manufacturer's Gazette says: “The Commis 
who is to be the 
superintendent of the Massachusetts Reformatory, 


established at 


sioners of Prisons and Col. Tufts, 


soon to be Concord, have decided 
not to let the prisoners on the contract system at a 
price per diem, but to manufacture goods for out 
side parties on the piecework plan. Underthis sys 
tem the party for whom the goods are made fur 
nishes the materials and pays a designated price 
for manufacturing them, having no control of the 
in their work. The 
ready to confer with manufacturers who desire to 
consider the question of having goods manufac 
tured in this way.” 


prisoners commissioners are 


President KE. D. Shelton, of the Shelton Tack 
Company, Birmingham, says that the great tack 
nail-making monopoly is now nearly broken. The 


combination must burst very soon and all gointo the 
market on an equal footing. At present there is a 
large tack factory building in Cleveland, Ohio, 
which isin the center of the Western trade of this 
combination. This not look encouraging. 
Business is dull in the tack trade. Mr. Sheltonsays 
that the cause is overproduction, there being three 
times too much machinery ; and finally he attrib 
utes much of the dullness to the combination of 
tack-making: concerns that for years foolishly spent 
money purchasing small manufactories for the pur 
pose of controlling the market. 


does 
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The city authorities of Columbia, Tenn., have ex- 
empted the Columbia Cotton Factory and its stock 
from all taxes for twenty-five years. This company, 
which has been incorporated with a capital stock of 
$100,000 and a bonded indebtedness of $75,000, is 
erecting a large factory at Columbia, which is rap- 
idly approaching completion. 

The Boston Commercial Bulletin says: ‘‘D. 8S. Jen- 
kins, of Brockton, Mass., the largest manufacturer 
of tacks, brads and similar articles, who is not con- 
nected with the Tack Manufacturers Association, 
makes an announcement which will be of interest 
to dealers and jobbers in that trade. His concern 
being unchecked by association prices, is offering 
its goods at an actual 50 per cent. discount from the 
hardware list, as adopted by the Tack Manufac 
turers cn October 1, 1884. Mr. Jenkins is capable of 
attending in a satisfactory manner tothe demands 
of a large trade.” 

RR 


Machinists’ Supplies and Iron. 





New York, November 27. 1884. 

No new feature has developed in the supply trade 
since last week. In two places visited to-day in 
search of information regarding the outlook we 
were answered by a gesture indicating a flat sur 
face. Flat is the key-note sounded all around. 

Boiler maker and steam supplies are in about the 
same condition as machinist supplies. 

Iron—The condition of the pig iron market con- 
tinues about the same as it has been so long. Buy- 
ers continue hanging off as long as possible in 
hopes of obtaining concessions on the low prices 
that already prevail, and in many instances they 
succeed in obtaining supplies below the quoted fig- 
ures. The stock of iron on hand is extremely low 
for the reason that dealers will not take in more 
stock than their immediate needs call for, expect- 
ing that still lower prices will prevail. Standard 
Lenigh Valley brands keep quotations unbroken, 
but it is understood that sales have been made at a 
decline, aud all other brands are nominal. We 
quoie No. 1 X. Foundry at tidewater, $19 to $20; 
No. 2 X. $18 to $18.50; Grey Forge, $15.50 to $16. 

Scoteh Pig--In this market the demand is light 
and prices depressed. We quote Shotts, $21.50 to 
$21.75, to arrive; Coltness, $22, to arrive, and 
$22.50 from yard; Glengarnock, $22.50 to arri 
$21.50 yard; Langloan, $21; Dalmellington, $19 50. 

Antimony—Regulus has been in moderate jobbing 
request at about steady prices. We quote Hallett’s 
brand 10 to 104 cents, and Cookson’s 101. 

Copper—There have been but few buyers of In- 
got, and the business in progress has not exceeded 





retail proportions. Dealers ask 12%, cents tor Lake, | 


and in a small way obtain this price, but it would be 
difficult io obtain a bid of 12% cents fora round lot. 
Baltimore has sold at 114 in asmall way, and other 
brands are not quoted above 12 cents. 

Lead—The marked for Common Pig has again 
ruled dull, but without quotable change, There has 
been very little demand or even disposition to buy, 
the only fresh business comprising car lots at 33¢ @ 
3.40 cents and 100 tons at 3.35. The offerings are 
liberal and buyers could readily supply their wants 
at above figures, according to quantity. 

Tin—The market has been almost at a stand dur- 
ing past three days, no business of importance hav- 
ing transpired and values being without quotable 
change Dealers and consumers do not appear to 
require fresh supplies and there bas been an entire 
absence of speculation. Sellers have asked 165¢ @ 
1634 cents for large lots, 16.90 cash, and 70 thirty 
days in a jobbing way, but buyers have been scarce. 


* WAN TED* 


** Situation and Help” Advertisements, 30 cents a line 
for each insertion under this head. 
make a line. Copy should be sent to reach us not later 
than Wednesday morning for the ensuing week's issue. 





An experienced mechanical draftsman, 2 years in 
his last place, wants a situation. Address * Shop 
and Office,” Am. MACHINIST. 

Mechanical draftsman, with shop and drawing 
room experience, desires engagement. Excellent 
references. Address Box 8, AM MACHINIST. 

Engineer.—Licensed, sober American of ability 
and experience desires employment ; been running 
Corliss engine; wages reasonable. Geo. Belding, 
20 Varick Place, N. Y 

Superintendent or Salesman—Position wanted by 
a man of 35; well up in engineering and accustomed 
to handle mechanical specialties. Would take 
charge of a stand at New Orleans, having had much 
experience as an exhibitor. Address ¥., care Am. 
MACHINIST. 





Wanted—To arrange with some tirm to manufac 
ture and sell a patented embroidering machine, on 
royalty or otherwise. Address Embroidering Ma 
chine, AM. MACHINIST. 

Wanted—One new planer, 36x36x10 feet; one sec 
ond-hand planer, 30x30x8 feet. State lowest price 
and full p acoaa sah ety George R. Lombard & Co., 
Foundry, Machine and Boiler Works. Augusta, Ga. 














60 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, quick- 
working Vise. Hastheimproved 
taper, pipe_and other attach- 
ments, Sold by the trade, Send 
for circular. 

MELVIN STEPHENS, Prop’r, 
Office, 41 Dey St., New York. 





About seven words | 


ENLARGED & ENTIRELY RE-WRITTEN. 


36 Oliver Street, Boston, Mass. 


Branch Office and Storehouse, 


800 N. SECOND ST., ST, LOUIS, MO. 


MACHINERY FOR SALE. 


SECON D-HAND. 


One Putnam Screw-Cutting Engine Lathe, 


42 Inch Swing. 26 feet bed, all complete, in 
fine condition. 
Catalogues of New Machinery on Application. 


AMERICAN MACHINIST 


HILL, CLARKE & CO. The Deane Steam Pump Co., 





Wg ESTABLISHED 1882. Oo 


3 PER, HAMMER 





fm, 






Ul O08 JOA 


a ly Fi 
Ni} a 
B RADLE § HAMMER. 
Stands to-day without an Equal. 
It approaches nearer the action of the Smith’s 


Arm fhan any Hammer in the WORLD 
BRADLEY & CO., Syracuse, N. Y. 





ance By 
MOM LTO PA we TR 


A ocansne, ys, ame = 





LN, 


THE BROWN HAMMER 
TRIKES A BLOW 


8 WITH 
DOUBLE THE VELOCITY That it Raises the Hammer. 
A NEW MOVEMENT: SEND FOR DESCRIPTION, 
KNOWLTON MFG. CO., King St., Rockford, Il. 


ASWELL’S 
Engineers’ 
Pocket- 

mw entox.! Book, 


og 











FROM 


NEW ELECTROTYPE PLATES. 


Mechanics’ and Engineers’ Pocket-Book of Tables, 
Rules, and Formulas pertaining to Mechanics, 
Mathematics,and Physics, including Areas,Squares 
Cubes, and Roots, ete ; Logarithms, Steam and the 
Steam Engine, Naval Architecture, Masonry, Steam 
Vessels, Mills, ete.; Limes, Mortars, Cements, etc.: 
Orthography of Technical Words and Terms, etce.; 
ete Forty-fifth Edition, Revised and En- 
larged. By CHARLES H. HAswett, Civil, Marine, 
and Mechanical Engineer, Member of Am. Soc. of 
Civil Engineers, Engineers’ Club of Philadelphia, 
N. Y. Academy of Sciences, Institution of Naval 
Architects, England, etc. 12mo, Leather. Pocket- 
Book Form, $4.00. 


*“T cannot find words to express my admiration of the 
skill and industry displayed in producing the same. To 
you belongs the honor of having presented to the world a 
book containing more positive intormation than was 
ever before published IT could with justice say more.” 
Extract from a Letter to the Author from Capt, John 
Ericsson, the Celebrated Engineer, 


per” The above work sent by mail, postage prepaid, to 
any part of the United States or Canada, on receipt of 
the price. 


Ce HARPER’s CaTaALoGur mailed, postage prepaid, 
on receipt of Ten Cents, 


HARPER & BROTHERS, Franklin SquareN.Y. 


PATENTS! rm oR, 


for patent until obtained, Write for inventor's guide, 
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LES STEAM 


LESH STEAM PUMPS. 


THE 
THE BEST MADE PUMP! 


Estimates furnished on application for Pumping Machinery 
of any capacity, and to work against any pressure. 

Air Pumps and Condensers for steam Engines a specialty. 
Will save from 20 to 80 per cent. fuel. 
— = SEND FOR ILLUSTRATED CATALOGUE. 


STANDARD! 
THE BEST PUMP MADE! 


—ADDRESS— 


PUMP WORKS, 


93 Liberty St., New York, and 44 Washington St., Boston, Mass, 








[Decemper 13, 1884 








NEW YORK. BOSTON. 
MANUFACTURE 


‘PUMPING 
MACHINERY 








| &~Send for New Illustrated —_™ 
Catalogue. 


PHILADELPHIA. CHICAGO. ST. LOUIS. 























FRICTIO 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, North Adams, Mass. 








STANDARD TOOL CO., Cleveland, Ohio, {: “.RRrock: 





Teeth cut diagonally, Grips Round Iron or Pipe. 





PATENTED AvaustT 381, 1875. 


THE ALLIGATOR WRENCH, 








JUST PUBLISHED. 
Dynamo Electric Machinery: 


A Manual fur Students of Electrotechnics. 
By Sirvanus P. Tnomrson, B.A., D.Sc. 
388 pages, 8vo, cloth, illustrated by 230 engravings. 
Price, $5.00. 
E. & F. N. SPON, 85 MURRAY STREET, N. Y. 


Se 











CURTIS 


Pressure Repulator 


For Steam, Water & Air. 


Manufactured by 


Curtis Regulator Co., 
51 BEVERLY STREET, 


Boston, - Mass. 
eanana Agencine: 
109 Liberty St., New York. 
19 No. 7th St., Philadelphia. 
86 & SS Market St., Chicago. 
49 Holliday St., Baltimore, 
24 Sixth St., Pittsburgh, Pa, 
707 Market St., St. Louis, Mo. 









OUR PATENT SAW MIL 





“Address, TAYLOR MFG. CO., Chambersburg, Pa. 


¢ Mention this Paper.) 


SEIND For List 


OF 





Finished Iron Pulleys @ 4 cents per pound. 
Rough ‘ ieee | _ 


THE JOHN T. NOYE MANUF’G CO., 
BUFFALO, N. Y. 


THE SEIBERT CYLINDER OIL CUP CO, 


Manufacturers of Oil Cups for Locomotive, Marine and 
Stationary kngine Cylinders, under the Seibert 
and Gates Patents with Sight Feed, 


TAKE NOTICE, 


The Sight Feed is owned exclusively by 
this company. See Judge Lowell’s decision 
in the United States Circuit Court, District 
of Massachusetts, Feb. 23, 1882. All parties, 
except those duly licen by us, are hereby 
notified to desist the use, manufacture or 
sale of Infringing Cups. as we shall vigor. 
Ously pursue all infringers. 


THE SEIBERT CYLINDER OIL CUP CO,, 
New York Office, 2% Vesey St. 53 Oliver St., Boston, Mas 


NIACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 














For Machines or information, address the 
manufacturer, 


5. W. GOODYEAR, Waterbury, Ct. 


CRITCHLEY’S PATENT EXPANDING 


’ REAMER. 


wy) === oe —— 
ne yaa — 
SS a ee 
Manufactured by PORTSMOUTH MACHINE CO. 
Successors to Critchley & Whalley, 
Send for Circular. PORTSMOUTH, N.H. 












ts 













Is the Most Perfect Novelty oun 
SIMPLE, INEXPENSIVE, ACCURATE, 











<< 


Sole Agents and Dealers in General 









COOKE & CO., 22 Cortlandt Street, NEW YORK, 


Machinery and Supplies. 


—~) PLEASE MENTION THIS PAPER. (— 





THE LANE & 


Beg to announce that their f 


(Recognized as the Leading 


BODLEY CO. 


JOHN and WATER STS.,-CINCINNATI, 


acilities for the manufacture of 


SUPERIOR TURNED SHAFTINC, ‘Iron or Steel.) 
CAST IRON PULLEYS, (Far Superior to Wrought Rim Pulleys. ) 
THE BALL and SOCKET ADJUSTABLE HANGER, 


Hanger of the United States 


Mill Gearing, Couplings, Friction Clutch Pulleys, Mule Stands, Binder Frames, and 
all appliances for transmission of power, have bee 
buyer in the lowest prices such goods have ever been sold. 


n largely increased, and our advantage is given the 
Pulley Castings for the trade. 











| 





FIRST-CLASS MACHINE TOOLS 


—— FOR RAILROADS, BRIDGE BUILDERS AND MACHINISTS, —— 
MADE BY 


BETTS MACHINE CO., Wilmington, Del. 














ORI as 








oleae ae 
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- NICHOLSON FILE Co@., 


SOLE*MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CuT, 
Also, FILERS’ TOOLS AND SPECIALTIES 


‘6 Nicholson File Co’s °? Files and Rasps, ** Double Ender’? Saw Files, ‘*Slim’’ Saw Files, 
‘*Racer’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R. ies U.S.A. 








"TESTIMONIAL 


ON THE MERITS OF THE 


TABOR INDICATOR. 


Office Batt Enorng Co., Erie, Pa. 
AsHOoROFT MANUFACTURING Co., 
111 Liberty Street, New York, 

Gentlemen :—We are still using the TABOR 
INDICATOR purchased of you. Most of 
our work is HIGH SPEED, from 300 to 350 revolutions 
per minute. With these conditions we are able to 
get very SATISFACTORY results, which certainly speak 
well for the Indicator. 

We are friends of the Tabor Indicator. 


Yours truly, 
F. H. BALL, 
Treasurer. 

















SEND FOR DESCRIPTIVE CIRCU- 
LARS AND PRICES. 


C.K. LIPE, Syracuse, N.Y. 
FRIEDMANN’S 


PATENT EJECTORS, 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pata Oilers, Lubricator, et, 
NATHAN MFG. CO. 


Patentees and Manufacturers, 
92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 


MILLING MACHINES. 


THE “MONITOR.” 








A NEV urng wD NON-LIFTING INVECTOR, 


Best Boiler Freeders in the 
World. 


PATENT 


~ Sizes 1 ms nade ‘from Z 
| to 34 inches, advanc- | gp. 
ing by sixteenths. 








Superior to any shafting in the market for 
the following reasons, viz.: 


st.—It is perfectly straight and round. 
oe —It can be rolled accurately to any desired gauge. 


8rd.—It has the beautiful blue finish of Russia Sheet Iron, 
rendering it less liable to rust or tarnish than shafting of the ordinary 
finish. 


It will NOT SPRING or WARP IN KEY SEATING like most of the 
other manufactured shafting sold in the market, and, as a consequence, 
is admirably adapted for LINE AND COUNTER SHAFTING, 

The Surface is composed of MAGNETIC OXIDE OF IRON, forming a 
superior journal or bearing surface. 

It is made of superior stock. 


ATL RON TRON CO.,_SEEBON. OBIG. 


POLISHED =? ww." SHAPTING 


LD, 
STEAM PUMPS FOR EVERY DUTY. 
VALLEY MACHINE COMPANY, 


EASTHAMPTON, MASS. 
CELEBRATED 
SSO 


Price lists, with references stl 
5th. 

and other information, fur- | 

nished ou application. | 


—————_—_—_— 6th. 














Acme, 


Bucket Plunge». 


Patents Negotiated Abroad. 


THE AMERICAN AND FOREIGN INDUSTRIAL 

ASSOCIATION, of New York, undertakes the sale of 
Patents in Europe.’ Is connected with the “ Joint Stock 
Association” of London, and has Agents in Paris, Brussels 
and Berlin. Inventors should consult the Association, if 
possible, before making applications for Patents. Many 
toreign py itents are rendered worthless by defective speci 
fications, or by premature issue of 4 merican patents. x 
further particulars, address HENRY A. HERBERT 
President, 155 Temple Court, New York. 





Foot and Power Lathes, Drill Presses, 
Se rolls, Saw Attachme nts, Chucks, Man- 
dre ‘lls, Twist Drills, Dogs, ¢ alipers, ete 
Send for ( atalogue of outfits for ama 
teurs or artisans. Address 


H. L. SHE PARD, AGENT, 
——ece 134 E. Second St., Cincinnati, O 


Over 20,000 in Use, 


Adapted to every style of 
stationary and port- 
able steam engine. 
Warranted to give 
satisfaction or nosale. 
For circulars and prices 
address, 


The Gardner Governor O0,, 
QUINCY, ILL. 













The BERRYM AN Patent 


Feed Water 
heater and Purifier 


MANUFACTURED BY 
1, B. DAVIS & SON, Hartford, Conn. 


This heater has been in con- 
f=. stant use over ten years. None 





_ the highest results attainable by 
» the use of exhaust steam. 


BENJAMIN F. KELLY, Agent, ° gry, 





THE DUPLEX INJECTOR, | 
THE BEST BOILER | 
FEEDER KNOWN. 


Not Hable to get out of 
order. Will ift Water 25 
feet. Always delivers 






3 =i water Aot to the boiler. 
2° @ . Will start when it is hot. 
22 Will feed water through 
3 ) aheater. Manufactured 
ss and for sale by 

, JAMES JENKS & co. 

* 

g a Detroit, Mich. 













have ever required repairs. Gives | - 





ah MACHINES 


For Hand and Power, 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester. Wee 


Stow Flexible Shaft Co. 


(LIMITED,) 


> {pth & Penna. Av. 


PHILADELPHIA. 
MANUFACTURERS OF 


PORTABLE 
Tapping, Reaming 


—AND— 


Boring 
i= a. Machines, | © 
THOS. H. “DALLETT & CO. 


No. 8 N. 21st St., Philadelphia, Pa. 


Manufacturers of 


PATENT 


Portable Driling Machines 


VERTICAL DRILLS, 
RADIAL DRILLS, 
MULTIPLE DRILLS, HAND DRILLS. 









Cattle Brushing and Clip- 


and Wood Polishing and Horse ana 
ping. 


Lt OOLS Gihnaing’ Metal 








New illustrated catalogue just issued. 











or call hoo DRILLS 
7 a B gLoomFie D 
» WP. Davis Nor!” “ny. J 














LAISDELL & C0., 


( + SAESLL, of 


Machinists’ Tools, 


WORCESTER, MASS. 


EUREKA BAND SAW. 





lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion inquire of 


FRANK & CO., 
176 Terrace Street, 
—BUFFALO, N. Y.— 








Iron and Steel 


DROP FORGING 


Of Every Description, at Reasonable Prices, 


R. A. BELDEN & CO., DANBURY, CT. 





We build three sizes at prices | 


‘Buffalo Uipold & Forge Blowers. 


— SouTH Norwatk, Con 


c. w. LECOUNT, 


z 


Th is dog is very heavy ® 





and is warranted not to 34 LI 
break with any work, 20 rr 
No. 1 eS in $.50 8= 
ve 2 1-2*° - 0 FS ar ) 
3 70 me 
el | hes rl 70 Pome a] 
06 gee ll wD ae 
~~ * l 20 2 & 
os “03.3 
“ 8 l +‘ - @6aen | 
“9 1 2-9 “4 - 1.10 9 g J 
*10....1 1-244 10 £2 38@ 
Si) 1 3-4" - 1.25 2 3 
go oe en 
#13 2 1-4“ - 160 079 wm 
“a4 2 1-2 ‘* - 1.60 3% = rr 
16... © 10 355s 
"16 , 18 - 200 af ® 
“617 4 “ .230 > ss 
*18....4 1-2" . 3.00 +8 & 
#19 > ¢e . 3.50 Fs ® 
Full set, 19 dogs, 2.35 ESB ws 
No. 20...5 1-2in 425 == o ol 
= en 6 5.00 Sa 
: : . ce, or 
No.1 -38 in....%.50) Small sect of 8 dogs from ES & re 
“* g 1-2 * ~ we to 2ins #730 o 3% o— 
“4 3-4 “.... .70| No, 14 > l-lin 160 £3 B 
“ 6 ] “ 80 - 48 3 “ 1.20 22 o 
“ 1 14 * - * MM Pae*? sm te 
“10 1- -Lilo| “ 17 4 ‘e 2.30 sp. [— ] 
rt at tape Set of 12 from 3-8 to 4 ie @ 
* 43.. * ece 1.00 inches. . . - 15,00 ®3 we 





The i 1, Danidson ingore Steam hit 


MANUFACTURED BY 


DAVIDSON STEAM 
PUMP COMPANY. -. 










Warranted the 
BEST PUMP made 


for all situations. 


PHILADELPHIA AGENT: 


DANIEL KELLY, 51 N. Seventh St. 


Pini As 1? Liberty ft, New York 
FAY & SCOT 


MANUFACTURERS OF 


wooD 'ATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c. 


SEND FOR CATALOGUE. 


W.JO0H 
‘ASBESTOS NS 
Plastic Stove Lining. 


A durable and economical lining for Stoves, 
Ranges, and Furnaces, and useful for repairing 
joints, broken fire brick and other surfaces ex- 
posed to fire heat. 

Send for Full Descriptive Catalogue, Samples, &c. 


H.W. JOHNS MFG. C0., 87 Maiden Lane, N.Y. 


Sole Manufacturers of 


Genuine Asbestos Liquid Paints, Roof Paints, Roof- 
ing, Steam Pipe and Boiler Coverings, Piston and 
Wick Packing, Millboard, Fireproof Paints, Ce- 
ments, Coatings, &c., &c. 


WATER WORKS MACHINERY 


A SPECIALTY. 
Correa ttat. Pond Engineering Co., St, Louis, Mo, 





a 











Warranted su- 
pe rior to any 
other make. 

All sizes and 
styles of every 
class of work, 


BUFFALO 


FORGE C0. 
3uffalo, N.Y. 


Send for Cata- 
logue and prices, 











STEPHENS INSTITUTE OF TECHNOLOGY, 
Hoboken, N. J., Sept. 19, 1884. 
BLEVNEY MFG. COMPANY, Newark, N. J., 


Gentlemen 
One otf your 
9in. Friction 
Clutches 
was tested 
hereand 
found to slip 
only when 
loaded with 
\ 1,276 Ibs. at 
the circum- 
ference of a 
pulley 12 in, 
diameter, 
Thisamount 
of Grip is 
e qui valent 
to the trans 
mission of 24 
two horse 
power at 200 
revolutions 
per minute, 
on any size 
of pulley. 
Very 
Respectfully 








J. KE. DENTON, Prof. of Experimental Mecbanics. 
The above clutch was operated with the hand directly 
upon the shifting collar, without any lever, and weighs | 
only 50 lbs. 


Worthington 
Independent 
Condenser. 


Now, Efficient, Safo and Inexpensive. 


HENRY R. WORTHINGTON, 


New York, Boston, Cincinnati, 
Chie gO, St. Louis, 
San Francisco. 








publishe a. 


Circdar just 


Send for 














































12 AME: AR TC AN 


MACHI NIST 
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W“:B.BEMENT & SON, | 


PHILADELPHIA, PA., MANUFACTURERS OF 








of all descriptions and a great 

number of sizes, including 
Lathes, Planers, Drills, Shapers, 
Slotters, Milling and Boring Ma- 
chines, Steam Hammers, Steam 
and Hydraulic Riveters, Cranes, 
Punches, Shears, B ending Rolls, 
Plate Planers, ete. 











L. SCHUTTE & CO. Manufacturers. 


g KORTING DOUBLE TUBE 
INJECTOR, 






OPERATED BY ONE HANDLE. 

Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions. 
OFFICES AND WAREROOMS: 

12th and Thompson Streets, Philadelphia. A. ALLER, 109 Liberty St., 

JARVIS ENGINEERING CO., 7 Oliver St., Boston. 


POND ENGINEERING CO., 709 Market St., St.Louis. | 
C. E. KENNEDY, 438 Blake St., Denver, Col. 


SEND FOR 
CIRCULAR. 


New York. 





cisco. 





ONEIDA STEAM ENGINE & FOUNDRY COMPANY, ° - ONEIDA, N.Y. 
MANUFACTURERS OF WESTCOTTS’ PATENT 
Little Giant Drill Chuck, 

Independent Jawed Lathe Chuck, 
Scroll Combination Lathe Chuck, 
Geared Combination Lathe Chuck. 


uod ANS 


“AVIO0NID 





GEARED COMBINATION. LITTLE GIANT IMPROVED. 


s we desire TO PUT a few NEW TOOLS 

into our works, we offer for salea few SECOND 
HAND SHAPERS & PLANERS all in GOOD 
ORDER. 





SHAPERS |5 and 24 IN. STROKE. 
PLANERS (6 and 20 IN.x3' to 5 FT. 


THE HENDEY MACHINE CO. 


ra S TOIT, Coarny. 


2 2 2G 


>blate deantin bil 





If you want the 
best drill chuck in 
the world buy the 


“Hartford,” 
Holds from Oto 3-4 


PRICE, 88. 
Send for new Chuck 


Catalogue a is- 
sued, 


A. F. Cushman, 


HARTTIORD. CONN. 


The Almond Coupling. 


Adapted to rapid work with small 
drills. Its extreme sensitiveness | 
prevents clogging and breakage ot | 
drills. Has a swinging table with | 
attachment for center drilling. | 
Instantly adjustable to different 
lengths of work. Over 200 already 
inuse. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. | 











A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 





T. R. ALMOND, Mfr,, 
84 Poarl St., Brooklyn, N.Y. 


NOrsEBLEsSs. 












J. C. IIOADLEY, 


The Waterbury Farrel Foundry & Machine C0. 
AND MECHANICAL ENGINEE 


WATERBURY, CONN, 
2 | 
=e (jivit 
and Expert in Patent Causes, 


Patent Power Presses, 
48 STATE STREET, ROOM 28, BOSTON, MASS, 


DROP PRESSES, 
tua " LATHES, 
Machinery PLANERS, 
DRILLS, 
, evr 
* Ete, 
NEW HAVEN MANUFAC’G CO., 


for Sheet Metal, 
New Haven, Conn. 





Wire, Etc. 


ELEVATORS 


With Screw or Spur Gear, oper- 
ated with belts or hand; Auto- 
matic Hatch Doors ; Hydraulic or 
Steam Elevators or Hoists. 


GEO, C, 
19 S. 18th St., Phila. 





ner 


( 
yas mgt BR 





HOWARD, 
12 Cortlandt St., N.Y, 








ETAL _ ORKING 
ACHINE }¥ TOOLS 


THE LEADING BOILER FEEDER. 


G.R.LOMBARD & CO., 1026 Fenwick St.,Augusta,Ga. 
H. P. GREGORY & CO., 2 California St., San Fran- 








nYas BOR 


PORTABLE. 
DELIVERY. 





GRAYDON DENTON AFEID 


Wo.) PARK PLACE.NEW YORam. 





yar & MORSE, 


jas 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 


AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &c. 


ALBRO-HINDLEY 
SCREW CEARINC. 


411 & 413 CHERRY ST, Phila, 





THE ALLEN 
PORTABLE 
RIVETER, 


For Boiler and Tank Work, Beams 
and Girders. 
The Allen Portable 
Riveting Machine Co, 
No. 304 BROADWAY, N. Y. 


HENRY E. ROEDER, Manager. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 


—Down, ANGULAR AND Oe +1 
2x1 


R. A. BELDEN & C 00., “DANBURY, CT. 






























Boiler, 


2 LONG & ALLOTATTER GC, 


— Single Ansie-ber 
Gang, Horizont : 


| Paha | and Shears, 


Over 300 Sizes. 


5 Power Cushioned Hammer, 
Send for New Catalogue. 


HAMILTON, 
OHIO. 


ny 


8 “os pen 
ing, and 
eam-Driven 





ALSO, 





roM- IMI we 
~~ Se = 





Ms } - ow 
7s - 


BPORTABLE FORGES 


Send for Catalogue to 








ation 
a Air and Gas, 


Automatically re- 
f duces the pressure 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
Cco., 


652 RIVER ST., 
TROY, N.Y. 


MICROMETER CALIPER 


WITH 


COVERED 

















= 

: 

SCREW. / 2: 

‘ rie 
English **-: i 
Reet 
and “' pe 8 
Metric 

Measure. 


MADE BY 


AJ, WILKINSON & C0. © 


BOSTON, MASS. 


Send for Circular. 








THE NEW PULSOMETER, 
The cheapest, strongest, most simple, compact, 
durable, effective and economical Steam Pump in 
the market for raising liquids underand u 2 

No Machi hinery, No K. No Specia 
Can be worked suspended b y « chain. Will pas 
frit mud, sand, pulp, etc., without injury to 
. Needs roy steam pipe from boil- 
r hour, ry 







er 2 rap + Price, 600 gallons 


4: 45,000 do. $400; 60,000 do. $500; 120,000 do,$1,000 

rite for iltectreted descri ptive book with 
testimonials, etc. Mailed free. Pulsometer 
Steam Pump Co., 83 John St,, New York 





TWO, 
THREE, OR 

FOUR JAWS. 
7 The E. Horton & 
; Son Co. 


Canal Street, Windsor 
Locks, Ct., U. S. A. 


Ind. ae Chucks, 
EARED SCROLL CHUCK 
DRILL CHUCKS, 


JAMES D. FOOT, 


101 Chambers Street, New York, 
SOLE Representative of 


‘THOMPSON & EXOLMES, M’FRS. 


SEND FOR CATALOGUE. 












oo oe 


Worcester, Mass. 





Esine Lathes, Hand a 
S“'REstS and Pt ANENTeRS. 


ACHINISTS’ TOOL 
for IRON and BRASS WORK, 


FOX, TURRET & SPEED LATHES, 


GEORGE GAGE, MATERron». 








ws. Wek ioe 


COR, RICHARDS & B 


WNE STS.(NEAR HAMILTON F 


—NY¥. 
Mss & cio. 


Js RRY Peron YN NY. 
ste 


Gh Nie : 


ron THE BUSINESS. 
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MORSE TWIST DRILL & MACHINE COMPANY "WEr™ 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 









SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding M i | 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Sa npey > gel - | 


All Tools Exact to Whitworth Standard Gauges. 
Geo. R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas. 


(OMBINED PUNCH & SHEAR 


BUILT BY 


HILLES & JONES 


WILMINGTON, DEL. 


The annexed cut is the design of all sizes that are 
driven by belt power. When desired we place a 
small engine on the machine, the crank of which 
goes on where the pulleys are now shown. The 
punch and shear are entirely independent of each 
other, as they are each operated by a clutch, and the 
sliding-heads counterbalanced. For particular work 
the hand-wheelis used to set the punch to mark before 
throwing inthe clutch. The stripperis adjustable tc 
different thicknesses of iron. 





Six (6) Sizes. 


THE PUSEY & JONES CO. 


WILMINGTON, DEL. 





Prof. J. E. Sweet’s 
MEASURING 
MACHINES. 


Capacity 4 and 6 in. 
Areliable standard for 
machine shops. 
_Circular on applica- 
tion. 


Syracuse Twist Drill Co. 
SYRACUSE, N. Y. 


Watson & Stillman, 


468 Grand St., New York, 


MANUFACTURERS OF 


Hydraulic Jacks & Punches 
{Improved 1884.] 


Hydraulic Presses, Pumps 
and Fittings. 

Y Lever and Screw Punches 

and Shears. 










The Cut shows our No. 44—an excellent Horizontal Pun- 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally. 


JSGRAHAM_. GRAHAM g, JOHN KAN. 
3 Ss ay y, VNem® 





~~ 
— i, 



































~an__@F_. TRADE MARK ~—“e——==— Polishing and Buffing Ma 
NS VD IAI chinery, Wheels, &c. 
eye)? OR NC Y» , 
TL 4 y sie DLL | 
a gee wy 2S Wardwell’s Patent Saw 
GSS racrony 1 Boteee ha hae’ ot 
—. Z pS MOCHESTER NY Buzz Planers Dowel Machines 


Wermot) Lathes, Gauge Lathes. 
A 8 onge stock of Second 


























VOLNEY W. MASON & CO., Ret rn een 
Friction Pulleys, Clutches and Elevators, Machinery, and” E ines 8 

PROVIDENCE, R. |. oll FM 
ROLLSTONE MACHINE CO. 


46 WATER STREET, FITCHBURG, MASS. 





EXALL’S PATENT 
) 
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112 JOHN ST., NEW YoRK. _ Hoisting Engines and Hoisting Machinery, 





Contracts solicited for 
Special Machines, Patent 
Devices,&c.,in quantity. 


D; FRISBIE & CO. 
481 North Sth St., Philadelphia, Pa, 


MACHINE MOULDED 
Spur and Bevel 


eGEARS 


Pulley Castings, &, 


Special Inducements 
to the Trade. 


List mailed on application. 
POOLE & HUNT, 


Complete outfit for Ma- 





chinists, Blacksmiths, 
Metal - Workers and 
others. 


New Circular on Mill- 
ing Machine and Univer- 
sal Head (Pat. Pending. 


THE CINCINNATI 
SCREW & TAP CO. 
8. E. Cor. Pearl & Plum «4 


Streets, 
CINCINNATI, OHIO. 











PATENT GEAR DRESSING MACHINE» 
*">J AND IMPROVED LATHES PLANERS & DRILLS. 
SOY Wd MFGTDBY Soy 
LEA SoW pocHEST ¥4 
BSONROCHES 








D. SAUNDERS 


MACHINIST 





13 





x ~ 


TOR 






° 
THE PATENT WHEEL 
simplicity with strength and lightness. 
instead of sliding motion. 
surfaces are of tool steel, hardened. 





Steam and Gas Fitters’ Hand Tools, 
Send for Circular. 


PIPE-CUTTER shown in the cut combines 

Easily adapted to various sizes of pipe. 
No loose parts to become detached and mislaid. 
Less friction of parts than anv other pipe-cutter mada 


Yonkers, N.Y. 


Manufacturers of « 
Pipe Cutting, 


THREADING 
And 


SONS 





“01. | ee Ue 


Tapping Machines, 


Rolling 
All wearing 





SU A EC Eo 
CITIES, TOWNS AND MANUFACTORIES 


Patent Tube and Gang Well System, 


wh. D. ANDREWS& BRO., 288 B’way, N.Y. 
Infringers of sbove Patents will be prosecuted. 


CRAIC’S 


Double Chamber Sight Feed 


LUBRICATOR 


INVOLVING A 
NEW MEOTIIOD 
OF LUBRICATION. 


The most perfect Lubricator 
in use. 


MANUFACTURED BY 


THE CRAIG 
DOUBLE SIGHT FEED 
LUBRICATOR CO., 


LAWRENCE, MASS. 
OF IRON 


DROP FORGINGS % se 


BEECHER & PECK NEW HAVEN CONN. 











BEECHER & PECK, _.. 


«<IDe 





EAGLE 

ANVIL. 
«Ibe WORKS, 
J. 


Trenton, N. 


The Fisher Double Serew Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





Send for Circulars. 





Thehatke eo 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
thananyEng- 
lish Anvil. 
Fully war- 
ranted and a ae 
lower price. = 












c 


U NIVERSAL BENCH LATHE. Cuts 
from 10 to 160 threads per inch, and trom 5 to 
30 threads per centimeter . Leading and Precision 
Screws cut to standard under the Rogers and 
Ballou patents. Send for illustrated catalogue. 


BALLOU MFC. CO., Hartford, Conn. 





PRCKS PRI" DROP PRESS. F 


Having greater facilities for Gear 
Cutting than I need at present, 
I am prepared to cut accurately 
and with dispatch all sizes of 
spur and bevel gears, from the 
smallest to 30 inches diameter. 


S. ASHTON HAND. tcsxexanon, 


9 Chester Co., Pa. 









| Manuf’d Solely by the 
American 

Steam Gauge 

Co., 





JACKSON & TYLER, 


16 & 18 South Howard Street, 
BALTIMORE, M 


Machinery, Tools: Dugplis 
GEAR CUTTING = 
=> ATTACHMENT 


for 


nd 


G 








Iathes, 


Emery Grinders, Shafting, Hang- 
ersand Pulleys, Engines,Lathes, 
Planers and Drills. 


send for illustrated catalogue. 





HARLES MURRAY=< _ 
RY ENGRAVER on WOOD \@ 
535 ANN’ ST. 4 NEw Yorx: 
SPECIAL NOTICE TO FOUNDRYM™MEN. 
SIMPSON 'ss 


PAT.GEAR MOULDING MACHINE 


The most perfect, 
most simple and most 
effective machine in 
existence. 

NO SUPERIOR for 
efficiency accuracy 
and simplicity, 











=o 





Send for circular and 


prices. 


SOLE MANUFACTURERS AND 
VENDORS: 


NORTH STAR IRON WORKS CO.,mnweArous, 


STENOCRAPHERS 


furnished business men without charge for my services 
sorrespondence solicited. 


SHORTHAND taught by mail or personally. 
W. G. CHAFFEE, - OSWEGO, N. Y. 





ARMSTRONG’S 
(mproved Adjustable Stock & Dies 


FoR PIPE AND BOLTS. 





Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpened 
without drawing the temper by simply grinding them 
Possessing practical savantenes appreciated by all 
mechanics. Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport. Conn. 











BALTIMORE, MD. 












Galloway Boiler. 


4  Safety—Economy in Fuel—Low Cost of Maintenance— 
S Lry Steam without Superheating. 


Correspondence solicited. Address, 


Ss Edgemoor Iron Co, Wilmington, Del. 























































WILLIAM SELLERS & C0,, 


PHILADELPHIA, PA. 


Machine Shop and Railway 


QO leila INS. 


A Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete., Lathes, Planers, 

Drills, Shapers, Bolt Cutters, Railway Turntables, and Pivot Bridges, 
Gifford Injectors, Sellers’ Improvements, New Patterns, 

Simple, Effective. 











i 
THE FARMER DRILL, ne 





96'4 Summer St., Boston. James Boyd, 15 N. 4th St., Phila. 
OFFICES : {3.4 . Maynard, 12 Cortlandt St, N. Y. 8. A. Smith, 59 South Canal St., Chicago. 
: VELAND TWIST 
= 
= 1874 Qa LEVEL ND IST DRILL CO. 
(PD ONE Ardea St AURA LT ED, TLRS TT TS 
lL. 
= 24 & 26 WEST STREET, CLEVELAND, O. - 
4 101 CHAMBERS STREET, NEW YORK. 





- 85 QUEEN VICTORIA ST., LONDON, ENC. 


= 
v 





-CGUMMER ENGINE CO. 


CLEVELAND, OHIO. 





Awarded Gold Medals and All 
Peay Premiums for BEST AUTO- 
TIC ENGINE at both Cincinnati 
and Louisville in 1883. 
Send for 150 Page Illustrated Catalogue. 


“OTTO” CAS ENCINE. 
Over14,000 Consuming 

in Use. "20 to 70% 
less Gas 














1,000 ENCINES NOW IN USE! 
30,000 HORSE POWER NOW RUNNING. | 
SALES, 2,000 H. P. PER MONTH. | 

Send for Illustrated Circular and Reference List. 


THE WESTINGHOUSE MACHINE COMPANY, 


PITTSBURGH, PA. 


SALES DEPARTMENT CONDUCTED BY 


WESTINGHOUSE, CHURCH, KERR & CO., 
landt Street, New York. 

FAIRBANKS. MORSE & €0., Chicago, Cincinnati, 
Cleveland, Louisville and St. Paul. 

FAIRBANKS & C€O., St. Louis, Indianapolis end 
Denver. 

PARKE & LACY, San Francisco and Portland, Or. 

PARKE, LACY & CO., Salt Lake City, Utah. 

IMRAY, HIRSCH & KAEPPEL, Sydney & Melbourne, 
Australia. 


?. a 


‘euysue Jey}0 Aue UByy 


17 Cort- 


SCHLEICHER, SCHUMM & CO., 


$34 & Walnut Sts., Phila. 214 Randolph 8t., Chicago. 











‘SKINNER & WOOD 


ERIE PA. 
New York Sales Room, 
45 Dey Street, NEW YORK. 


{re prepared to fill orders for their 


NEW AND IMPROVED 


STATIONARY ENGINES 


for all purposes from 25 to 40 Horse-power to- 

yether with any style of boiler preferred. This 

tngine is fitted with heavy counterbalanced 
} Crank and Automatic Stop Governor. 


PORTABLE ENGINES, with Return 
Flue Boi "oa also a specialty 
Catalogues and estimates cheerfully given 


WORCESTER, MASS. 
W.G.YOUNG & CO. visstactater of 
| ENGINE LATHES, HAND LATHES, 
Foot Power Lathes, Slide Rests, &c. 
1 guaranteed to excavate 50 per 


DREDGE cent. more material from hard 


bottom than any other machine. 


EXCAVATO has a capacity of 6 cubic 


yards per minute. 
Very efficient and durable in 
the hardest hard-pan. 


Derrick lifts 8 tons. 





m= a we a Ee Se” 


Patent Foot and Steam Power Machinery. Complete out 
fits for Actual Work-shop Business. Lathes for Wood o1 
Metal. Circular Saws, Formers, Mortisers, Tenoners, etc. 
etc. Machines on trial if desired, Descriptive ( ‘atalogue | 


and Price List free, 
W. F. & JOHN BARNES, 1995 Main St,, ROCKFORD, ILL. 


<\ BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 
. Machinists, 
440 N. 12th St., Philadelphia, Pa, 



















Boom Dredge. 





OSGOOD DREDGE c0., ALBANY, N.Y. 


RALPH R. OSGOOD, President. 
JAMES MACNAUGHTON, Vice-President. 
JOHN K, HOWE, Secretary and Treasurer. 


AD {TERICAN MACHINIST — 
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Sut Pony Nati th, 


430 WASHINGTON AVE.,, 
Philadelphia, Pa. 


44 ASTOR HOUSE, NEW YORK. 
154 LAKE STREET, CHICACO. 











Two Porter-Allen En- 
gines have just been fin- 
ished furthePhiladelphia 
Post Office. Two more 
are just being shipped to 
s the St. Louis Custom 
E House and another pair 
will soon be ready for 
the Post Office at Chicago 


18 to 100 H.P. 


















Lambertville Iron Works, 


MANUFACTURERS OF 


PATENT AUTOMATIC 
CUT-OFF 














The Moore System of 
Safety Water-Tube Steam- 
Boilers for Land & Marine, 


Water Tube -: 
Safety 


“Ateam Boilers 
JAMES CLARK & C0, 


Manufacturers, 


BALT IMORE, MD. 


Boilers in stock | 
and furnished at 
y short notice. 

Send vm illus- 
trated catechism 
of the Boilers. 


VAN DYE Witt TURE BULER. 


Cheapest and 
best boiler in | 
market. 








Safety, 
Econom my, 
Durability. 


MFG. CO., 


60 GreenpeintAve. 
BROOKLYN, N.Y. 








(SELF-ACTING) 


HE For Piston Rods, Valve 
Stems, &c. 

-' Adopted and in use by the 
principal Iron Works, 
gine Builders and Steam- 
ship Companies within the 
last eight years in this and 
foreign countries; also 


for Slip Joints. 
L. KATZENSTEIN & CO., 
169 Christopher St., N.Y. 

















This is the only steam boiler ever devised in strict 


compliance with the demands of natural laws, It 
zives complete immunity against explosions, de- 
ivers dry steam, prevents all incrustation and de- 


yressure, and secures gre at economy. The inven- 
fon 1 is applicable to every style of boiler, and can 
be readily applied, internally or e »xternally, to new 
or old boilers. Licenses granted on liberal terms to 
manufacturers. Send for description. 


Lawson Non-Explosive Boiler Co., 





155 & 157 BROADWAY, N.Y. 


VAN D DYKE: 


En- | 


Tubular Metallic Packing 





posit on the bottom plates, affords safety with high 





No. 2 ae Saw 











‘STEARNS MEG. ‘COMPANY. 


ERIE, WPA. 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLE and GENERAL MACHINERY, 


Works at ERIE, PA. 


FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and am 
Machines, Cutting-off Machines, 
Ratchet Drills, oe Machin- 


WRITE, FoR CATALOGUE. 
Mention Paper. 








HEATER, 


For Heating and =< 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or Low Pressure 
Engines. 

It is the simplest, most 
efficient, and reliable, 
and et less cost. Con- 
strucied onthe best sys- 
tem, saving most fuel 
and boiler repairs, Write 
for Circular and article 
on Heaters to 


WM. LOWE, 


SUCCESSOR TO 
LOWE & WATSON, 
Bridgeport, Conn., 
OR TO 
L.M. MOYES, 
Gen'l Sales Ag’t, 

37 DEY ST., NEW YORK. 








with Iron Table. 





THE EGAN COMPANY, | MFRS. 


201 to 221 WEST FRONT ST., CINCINNATI, OHIO. 
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THE BUCKEYE AUTOMATIC ENGINE, THE WATTS, 


Highest Economy, Best Regulation, 
Superior Construction. 


These Engines are constructed for heavy and 
continuous duty, at medium or high rotary speeds. 
Illustrated Catalogue sent free. Address 


BUCKEYE ENGINE CO., Salem, Ohio, 


a )) Ln 
GEO. A. BARNARD, Eastern Sales 
Agent, 69 Astor House, N. Y. 


D. L. DAVIS, Chicago Sales Agent, 





23 S. Canal Street. Chicago, Ills. 





THE BABCOOK & WILEDK C0 [swax mcs 


STEAM BOILERS. 
30 Cortlandt St., New York. B h Offices. 
107 Hope St., —* Scotland. mais cin 













BOGTON: 
Oliver Street. 
PHILADELP! HIA: 
2 N. 5th Street. 
PITTSBURG H: 
| 98 4th Avenue, 
CHICAGO: 
i 64S. Canal Street. 
= CINC INNA: 
r 64 W. 3d om 
NEW ORLE 
54 emi St. 
SAN FRANCISCO: 
561 sateen Street. 
VANA: 


Send to nearest office for Circular 50 San Ignacio, 


The Korting Exhaust Steam j 


INDUCTION 


CONDENSER. = 


L. SCHUTTE & CO., Mfrs. 


For Steam Engines and Pumps, 
Utilizes the remaining energy of 
the exhaust steam whether under 
suction or fall of water, No Pump 
required. 

Offices and Warerooms: 


12th and Thompson Streets, Phila. 





A, ALLER, 109 Liberty Street, N.Y. 






The Beckett & McDowell Mfg. Co. 
STAM fNGI2S 


Hoists, Pumps 
AND GENERAL 
Mining = Machinery, 
120 LIBERTY sT., 

! NEW YORE. 
Send for Illus. Catalogue, 





BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 
for 1880, 1831, 1882 and 1883, cloth, $3.50 each; pur- 
chaser paying express charges, 
Am. MAcaINIsT Pus’e Co., 96 Fulton St., 


EIEN Be A.isE 


The following extra heavy machine tools: 


1 8’x8’x16’ Planer. Double Head with 

1 intere hange able Side Head. 

1 48’’ swing x14’ F orge and Roll Turning Lathe. 

1 36” x16’ 

1 Double Column Universal Drill Press. 

Two Heads. Above Tools all new and for 
immediate delivery. 


Hewes & Phillips Iron Works, Nqwar*: 


New York. 








JARVIS "ENG. 00.. 7 Dliver St., Boston. 


BUILDERS OF 





BOILERS, 
GAS HOLDERS, 
GAS 


Germantown Junc. 


WARDEN & MITCHELL, 


TANKS, 
STILLS, 
BRIDGES, 
ETC. 


> Philadelphia. 








GENERATORS, 





Hydraulic Riveting Plant and full facilities, 





Patent Special Improved L ocomotive 


Bars made any size re- 
quired, for any kind of 
work. Special Lathe Bars 
made with Self-Feed. 


Cireulars on application. 
Send stamp for Catalogue. 





Boring Machine. 
L. B. FLANDERS 
Jlachine = Works, 
PEDRICK & AYER, Peas, 


PHILADELPHIA, 


Cylinder 





Pittsbu 
PAT 





Gsm, Hangers, Pulleys, 
Frameés, Guide Pulley 


LARCE 


‘Cold led Si 


Steel and Iron Shafting, Piston Rods, 
Engine Slides, Ete., 


REDUCTION 





“oh, Pa 
ENT 


Mule Pulley Stands, Binder 
ys, Jib Cranes, Etc., 


IN PRICES. 





SECON D-HAN D 


IRON WORKING MACHINERY. 


Ames. Good order. 
Harrington. Good order. 
Wright. " 


16 in. x 6 ft. Engine Lathe. 
16in x6 tt.& Toft 
17 in. x 6 ft. i 


2in.x 7 ft. Ames. 

20in x & ft. Harrington. sie 

24 in. x 10 ft. Ames 

25 in. x 12 ft. New Haven. Ne arly new. 
42 in. x 14 ft. = Niles. 


Good order. 
Cheap. 


52 in. x 26 ft. Bement. 
One Brass Lathe with C hasing Bar. 


16 in. x 34 ft. Planer. Hendey. <A1 order. 

20in x5ft Planer. Hendey. 

24in. x 8 ft. D. W. Pond. Good order. 
36 in x 12 ft “ Niles. Nearly new 

37 in. x 9 ft. : N. Y. 8S. E. Co. Good order. 


421n x 12 ft. ste 
6in. Shaper. Boyntor & Plummer : 
10 in. Stroke Slotter. Hewes & Phillips. 


One Milling Machine. Poole. 

= ” os Brainard 
16in Shaper. Hendey. Alorder. Now called 24 
No. 2 Miller. P. & W. Lincoln Pattern. N’ly new. 
No. 02-Spindle Drill. Pratt & Whitney. New. 
No. 1 1-Spindle Drill. Smith & Garvin. 


One 2-Spindle Profiling Machine. Forming Attach 
ment Pratt & Whitney. 

We have a full line of new machinery, 
prepared to make low quotations. We 
agent for the following firms, whose 
we furnish at manufacturers’ prices. 

Write full particulars of what is wanted. 

NEW YORK AGENT FOR 
Brown & Sharpe Manufacturing Co, 
Powell Machine Tool Co, 

Bradley’s Cushion Hammer, 

National Mchy,. Co, Bolt and Nut Mehy. 
Hilles & Jones, Boiler Tools, 

Slates Sensitive Drills, 

Elliott's Drills. Gage Brass Lathes, 


E. P.BULLARD, 14 DEY ST.,N.Y. 


and are 
are also 
machinery 


IRON-WORKING MACHINERY. 


NEW. 


1 Engine Lathe, eac h 10, 11, 12, 18, 14, 15, 16, 18, 20, 
24, 26, 28, 30, 36, 42 and 48 in. swing; length 

| bed to suit 
1 Fox Turret Lathe, each 13,15 and 16 in. swing; 


5 ft. bed. 
1 Sq. Arbor Fox Lathe, 15 in. x 6 ft. 

1 each, Hand Lathes, 10, 12, 14,15 and 18 in. swing. 
1 fron Planer, each to plane 18, 20. 22, 24, 26, 30 and 
36 in. wide and high: length of table to suit. 

1 each, 16, 20, 22, 28, 25, 28, 30, 34, 38 and 42 in. swing 

Upright Drills. 

1 each, 2, 3, 4 and 6 Spindle Gang Drills. 

1 each, 8, 10, 12, 15, 20 and 28in Shapers. 

1 No. 2 Milling Machine, Lincoln pattern, 

1 Grant & Bogert Milling Machine. 

1 each, Nos. 2, 4 and 5 Screw Machines. 

1 each, 3 and 7 Spindle Nut Tapper. 

1 Boring and Turning Mill, each 50 and 72 in. swing. 

1 Cutter Grinder. 

1 12 in. and 20 in, Cylinder Horizontal Engine. 

1 each 4, 5, and 6 ft. Arm Universal Radial Drills. 

1 Pat. Makers Lathe, 25 in.x 12 ft. between centers. 

1 Pr. Bending Rolls tor % in. x 60 in, plates. 

SECOND-HAND. 

23 in. x 7 ft. 

each iSin x8 & 10 ft 

24 x 24x 6 ft. 

20 x 20) x 4ft. 

24x° 5 ft. 

7 ft. 
37x 37x Oft. ? 

100 Ib Steam Hammer ; nearly new. 


1 Engine Lathe, 
1 4% ‘ 

1 

1 

1 

1 

1 

1 

1 Lincoln Pattern No, 2 Mille r. 
1 

1 

1 

1 

1 

1 


Good as new. 
Iron Planer, 
Py ‘ Al order, 
Bae ry rv) 
30 x 30 x 


Bolt Cutter, to take sizes to % inch. 

9 in. Stroke Shaper. 

30 in. Plain Upright Drill. 

12 in. Stroke Bement Slotter. 

36 in. Gear Cutter. 

Horizontal Boring Machine ; 
centers ; 36 in. swing. 


All Kinds Machinist’s Tools and Sapplies. 
NEW YORK AGENCY OF THE Taste wor 
GRANT & BOGERT MACHINE TOO 
AND FOR THE NEW POLISHED D SHAFTING. 


takes 6 ft. between 


'H. PRENTISS & CO., 42 Dey St., N.Y. 





M ACHINIST 15 


NEWARK, 


CAMPBELL CO., MEA! 


MANUFACTURERS OF 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY 
Sizes varying from 30 to 2000 H.P. 


Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compoun 

Send for Circular. 


BRANCH OFFICE: 


Cor. 5th and Chestnut Sts., 
PHILADELPHIA, PA, 


7Y —— ing 








AUTOMATIC 


cut-off ENGINE 


Embodying a New 
System of Regulation. 
THE GOVERNOR 

WEIGHS THE LOAD. 



















Send for 
/rcular A 
General 


Agents. 


s. L. eal & CO... 
C7 Sudbury St., Boston, Mass. 
WwW. M. ALLAIRE, 

61 Liberty St., Now York. 
Kingsland, Jackson&Co 
50So0., Canal St., Chicago, 111. 


HEWES & PHILLIPS 
Iron Works, 


IMPROVED 


aris Lngiay 


High Pressure, 
A | ATE RNR a 


{ WE CHALLENCE THE WORLD 
$ on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 
under all changes of load, an indispensable 
feature, 





L-N ‘ydDMON 


Condensing-— 
i cheteteeniemnneemetentidiaiteeel 


And Compound. : 


SEND FOR CIRCUL AR. 


THE NEW ROOT SECTIONAL BOILER 


SAPETY 





ECONOMY, 
DURABILITY. 


RAPID GENERATION OF DEY STEAM. 


4 THE BEST in Every Respect for all Steam Purposes. 
Send for Illustrated Catalogue to 


ABENDROTH & ROOT MFG. CO., 
28 Cliff St., New York. 


4 Rochester Office, - - 55 Powers Block. 
Philadelphia ‘‘ : 51 North 7th Street. 
Chicago * » 23 South Canal Street. 
—=—= <3 Baltimore a6 . - 59 German Street. 





Illustrated Catalogue of Drawing 


“ pA gh yoy ogg doe INDERS FOR THE AMERICA 
ly DRAWING * Ine yy —A nd Mat rial nt B MACHINIST, $1.00 BY aa 
NSTRUMENTS. woe. 7. comstoct, ¢ Astor Place... 7, | 96 FULTON STREET, N, Y. 





24” EXTRA HEAVY ENGINE LATHE. 





























SIDE ELEVATION, 


BRUILT BY 
GLENWOOD STATION, 


S.S. HEPWORTH & CO, Oo vonkers, nv. 


Prices and Particulars furnished on Application, 


Railway & Machine Shop Equipment. 
NEW AND SECOND-HAND MACHINERY 


OF ALI KINDS. 
LARGE STOCK OF COLD ROLLED SHAFTING ON HAND. 


Send for Lists, 


THE GEORGE PLACE MACHINERY COMPANY, 1 





long for publication. 


121 Chambers and 108 
Reade Sts... New York, 


too 
























































































16 AMT: RICAN 


PROVIDENCE, | 


BROWN & SHARPE MPF'G CO, == 
Patent Epicycloidal Cutters, . 


FOR THE TEETH OF CEAR WHEELS, 
Which can be Sharpened by Crinding without changing their form. 


We are prepared to furnish Cutters of Epicy- 
cloidal form, which are sharpened upon the face 
the same as the Involute Cutters. As gears of 
this form of teeth to run well must be cut accu- 
rately to the proper depth, that the pitch lines 
may coincide, we make the Cutters with a shoulder 
(see cut), which determines the exact depth that 
the gear should be cut ; so that care taken in siz- 
ing the blanks obviates the necessity of any meas- 
urements in cutting the teeth. The Cutters are 
made for either diametral or circular pitches, and 
the same rules apply in finding the diameters of 
blanks as in cur system of Involute teeth, (i. ¢.) 2 
pite hes added to the diameter at pitch line, 

These Cutters will cut gears which are perfectly 
interchangeable. The white line on edge of the 
two left hand upper teeth of cut is left for the 
purpose of placing the Cutter central with work 
spindle. The Cutters are pag with letters 
from A to X, by which they may be ordered. 


THE “CORDON & MAXWELL €0., 


Western Branch: 


153 LAKE staeET, cHicacos LLAMILTON, OHIO. {x 5, 











Eastern Branch: 


6th ST., PHILADELPHIA. 


xX X X 
x xXXX XK XK X 


SEWAGE 
|. MACHINERY 


MANUFACTURERS OF 


xx xX 
XK K KK 


WATER 
WORKS 3 























—AND— 
X KK XX XK X COPYRIGHT 1883 BY ages xX XXX XX 
: x y4 *< THE GORDON & MAXWELL CO - x 4 x 


DUPLEX OUTSIDE PACKED DOUBLE PLUNGER 


STEAM PUMPS. 


WESTON’S PATENT HAND-POWER 


TRAVELING CRANES 


FOR FOUNDRY USE. 


Particulars on application, and full specifica- 
tion and tender promptly submitted on receipt 
of capacity and span of bridge desired. 


SOLE MAZERs, 


THE YALE & TOWNE MT'G Gf, 


Manufacturers, Engineers and Machinists, 
STAMFORD, CONN. 


CHICAGO, 
64 LAKE ST, 





NEW YORK, BOSTON, 
2 READE STREET. | 224 FRANKLIN ST. 


General Crane Catalogues on Application. 


G. A. GRAY, Jr.& CO, 


42 E. Eighth Street, Cincinnati, 0., 
MANUFACTURERS OF 
80 in. x 80 in. PLANERS. 
24 in. x 24 in. PLANERS. 
26 in. SWING LATHES. 
19 in. SWING LATHES. 


| PHILADELPHIA, 
15 N. SIXTH ST. | 




























Office ROBE RT TARRANT, | 
59 Michigan St 

dna. Feb. 12 2th, 1884, 

Mossrs.E. Gould & g Eberhardt, 


Gen'‘s: Newark, N 


We have probably got to have 
anther shaping machine, and 
should be pleased to have you 
quo ste prices. W eare extremely 
pleased with the gear cutting 
machine sandthing we have got 
the fine stone in this city. Ithes 
been gx oing constantly since it 
Wasset up,and we have yet to 
find the first om on to it. 
erytruly, 

ROBERT STARRANT. 


139 & 14 fale 
 — St., New York. 






| Nd 





P OULYOCM SUIT PUvH F °ON 
ONAO[VyVD IO} pusg 













MAC ‘ELT NIST 


THE PRATT & WHITNEY CO. 


EXARTFORD, CONWN.,, 


MANUFACTURERS OF 


IVIACHINISTS’ "OOLS 


Forging % Finishing Machinery 


OF THE FINEST DESORIPTION, INCLUDING 


FIXTURES, MILLS, SMALL ‘TOOLS and GAUGES: 


[Decemper 13, 1884 











LLG &. SPENCER (Coy 


MA NUFACTUMHWERS 


af 


\ Ee I cE mer id 

: AND IRON . 
—--c~ FOR Dro monsecre\ ices 

PISTOLS, SEWING MACHINES, MAC »HINISTS TooLs. 


GUN 
ANO MACHINERY GENERALLY —@o5.- HARTFORD CONN. 


WARNER & SWASEY, o 


CLEVELAND, OHIO, a 


{VLACHINE TOOL 


For Iron and Brass Work.. 


SMALL TOOLS & FIXTURES. | 
(ear Cutting in all its Branches, 


ILLUSTRATED CATALOGUE ON APPLICATION. | 


y~>- 








-s 





Planers, Drills, Ete. 
SUCCESSORS TO 
New Designs, Quick Delivery, 
Great Variety 


ENGINE 





OF 


i| ENGINE LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 





GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 


J. M. ALLEN, Presipenr. 
W. B. FRANKLIN, Vics-Presipent. 





GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal, etc. Of any size, 
from a quarter-inc h to six feet diameter. In any mate- 
rial. Inany quantity. Small gears on hand for free 

delivery by mal. Send for illustrated price list. 
EO. B. GRANT, 66 Beverly St., Boston. 


J. B. Prrroz, Skorerary. 








UNIVERSAL 
PUNCHING PRESSES, Milling Machines 
Dies and AND 
fo GEAR CUTTING ENGINES 
facture of all a Specialty. 
SHEET METAL Brainard Milling 
coops, Machine Comp’y, 





Drop Forgings, &¢. 
Stiles & Parker Press Co,,™4dletown, 
BRANCH FACTORY AND OFFIOE, 59 DUANE STREET, N. y. | 


Works, HYDE PARK, Mass, 


Office, 86 Oliver Street, 
Boston, Mass. 


Write for Catalogue B B, 








THE BUFFALO STEEL FOUNDR a 
ORDERS AUS CORRESPONDENCE FPRATT & EErchwortn, 





Cc a: INNA TI, 


This lathe is designed for use in all brass-working establishments, is 
13 inch swing, 5 foot bed, and has sufficient power to tap one inch holes 
in brass. Is a good tool for specialties of all kinds, has hollow spindle, 
and can be handled very rapidly for such work as Lubricators, Com 
pression Cocks, etc. 


Weight, boxed ready for Shipping, 600 Ibs, - PRICE, $150.00. 











MANUFACTURER 


TAPS & DIES 


PAWTUCKET. R. 1. 








